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Introducing the first 
new truck of the 805... 


Built Ford Tough. Built for 80’s with new aero- 
dynamic design and new engineering advances. 

Tough 1980 Fords give you more payload capacity 
than last year's models with comparable GVWR's. 
Tough Twin-I-Beam front suspension. An all-new cab 
with new comfort features. New anti-theft measures. 
And more. 

The 1980 Ford is tested tough —test pickups ran a 
total of more than a million miles at Ford's Arizona 
Proving Ground. The first new truck of the 80's. Tough. 


Aerodynamic. Advanced. At your Ford Dealer now. © 
New aerodynamic design. 


Smooth new contours on F-100's and 
F-150's reduce air drag at highway 


HI 1 -— á Ford picku ps. America $ speeds compared to '79 models. 


Result: your engine doesn't work as 
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Based on R. L. Polk & Co. registrations Stylesides. 
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All-new cab interior. More leg room than 
last year. New instrument panel. New anti- 
theft features like locking steering column, 
inside hood release. New options include 
AM/FM stereo with 8-track or cassette 

player, underhood tool box, tilt steering 
wheel, Sports Instrumentation Package. 


2WD 


Pickups 


Full availability of 
power trains. All 
Ford models for 1980 
offer a choice of engines 
and transmissions to 
match your needs. 


New pickups, new choices. 
Rugged Six-Wheeler tops '80 line 
of high-payload pickups. Нооту 
SuperCab, new inside and out. 
Also: new-design Flaresides, 
4x4's with Twin-Traction Beam 
independent front suspension. 


Ask about Ford's anti-corrosion 
warranty. And about Ford's 
Extended Service Plan. 
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Taste a Triumph. 
Surprising satisfaction 
at only 3 mg. tar. 
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With new Flavor-Intensified "Triumph, the Why not, they said, take everything we've 
taste comes through abundantly, the smoke learned about cigarettes, and push that technology 
reaches you smoothly, pack after pack. further than we've ever pushed it before. 
| | Delivering taste, limiting tar. 

If you've tried one of the very low tar cigarettes, and We found that combining two types of filter fiber 
found you just couldn't stay with it, you'll understand produces the best combination of taste and draw. 
why Triumph is quite an achievement. The first ciga- That tiny "vents" in the rim of the filter work to 
rette that gives you satisfying taste at only 3 mg. tar. smooth the taste. 

Smooth, easy draw. That lower-leaf tobaccos tend to be milder and lower 

With Triumph, even the draw is a surprise. There’s in tar than those at the top of the plant. 

none of the struggle you may have experienced in In short, everything we could find that might intensify 


flavor at 3 mg. tar, was built into Triumph. 
Taste you can stay with. 
What it all comes down tois this: Triumph, 
at only 3 mg. tar, gives 
you a taste so satisfying, 

we believe you ЇЇ never 
want to go back to 

your old cigarette. 


other very low tar brands. You don't have to pull— you 
just puff on Triumph. The pleasure is effortless. 
No gimmicks, no miracles. 
The crux of it: Instead of ч 
searching for some yet un- 
imagined answer, Lorillard 
scientists decided to take a 
more sensible tack. 


HIUMP 


One of the lowest tar cigarettes you can smoke. 
The one with taste enough to stay with. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


3 mg. "tar," 0.4 mg. nicotine av. per cigarette by FTC Method. 
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Titanium teeth 


Reference the item in the June "Science 
Newsfront" regarding titanium teeth. 
Your article would lead one to believe that 
titanium dentures were a recent discov- 
ery. 

А Canadian armed-forces dentist made 
me a titanium upper partial denture in To- 
ronto, Ontario, in 1955. Having worn this 
denture continually for 24 years, | can 
vouch for its strength, lightness, corro- 
sion-resistance, and all-around comfort. 

| thoroughly enjoy your magazine. 

Bruce Blain, Lumby, B.C., Canada 


Pad painting 


| must take issue with a statement in the 
article “10-year Paint Job" [May]. It says 
"a thin, one-coat paint job slapped up 
with pad or roller can last as little as a year 
or two under tough weather condi- 
tions." | 
The roller part may be right—there may 
be a limit to how much paint a roller can 
apply. However, we know from many 
years of experience, testing, and custom- 
er feedback that our pads can apply as 
much paint as brushes and can do it more 
efficiently. 
Jeffrey D. Willius, Communications Mgr. 
Padco, Inc., Minneapolis, Minn. 


Bill Feist, Forest Products Laboratory's 
paint expert, tells us that the lab has done 
no Official research comparing pads, 
rollers, and brushes. His gut feeling is that 
pads are okay if the user keeps in mind 
that the paint must be applied thickly. 
Trouble is, most pad users Feist has 
watched do not apply a thick enough coat; 
they tend to smear the paint and thin the 
application. But FPL can prove that a 
brushed-on paint job, done properly, can 
survive 10 years. It cannot prove or dis- 
prove how a padded-on or rolled-on paint 
job will do. 


Don't dump oil in U.S. waters 


The author of a "Boating Beat" item 
[June] recommended sloshing detergent 
in the bilge of small boats to break up oil 
to be discharged by the bilge pump. Such 
a discharge of oi! into the navigable wa- 
ters of the U.S. is a violation of the Federal 


MOVING NOTICE. Put your oid address at 
left, your new one at right. (Please give us 
six weeks' notice.) 


UNLISTING SERVICE. Check here if you don't 
want to receiva mail from advertisers who 
use the PoPULAR SCIENCE list, (Ве sure to 
attach your label at left.) 


LISTING SERVICE, Check here if you're not 
a subscriber but want to receive mail from 
advertisers who use the POPULAR Science list. 
(Be sure to fill in your name and address 


Water Pollution Control Act and may re- 

sult in a civil penalty up to $5000. 
| would appreciate it if you would advise 
your readers of the environmental harm 
posed by intentional bilge pumping of oil 
into U.S. waters and of the additional 
harm posed by dispersing the oil through 

the water column with detergents. 
Cmdr. G.G. Turner Jr., Acting Chief 
Marine Environmental Protection Div. 
U.S. Coast Guard, Washington, D.C. 


Solar greenhouse book 


in the January issue you printed a letter 
from Bill Yanda, co-author of the Food 
and Heat Producing Solar Greenhouse. 
The book isn't listed in Books in Print. Can 
you teil me where | can get a copy? 
David Pursglove, Somerville, Mass. 


The Food and Heat Producing Solar 
Greenhouse, by Rick Fisher and Bill Yan- 
da, is available from John Muir Publica- 
tions, Box 613, Santa Fe, N.M. 87501. 
$6.50 postpaid. 


First photos of atoms 


Contrary to Arthur Fisher's claim in "First 
Movies of Atoms in Color” [Feb.], Albert 
Crewe did not take the first still photo- 
graphs or motion pictures of an atom. 
This distinction belongs to the late Profes- 
sor Erwin W. Muller of Pennsylvania State 
University. In 1951, Muller used the field 
ion microscope (FIM) that he invented to 
take the first black-and-white still photo- 
graphs of individual atoms. Black-and- 
white motion pictures showing single 
atom movement were shown by Mluller 
as early as 1956. In 1957, he introduced 
color to facilitate image analysis. 
J. A. Panitz, Sandia Laboratories 
Albuquerque, N.M. 
A. J. Melmed 
National Bureau of Standards 
Washington, D.C. 


Circle cutter 


Either all the laws of physics have 
changed or someone's pulling my leg! 
There is no way Hepp Industries' "circle 
cutter” [What's New in Tools," July] can 
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Super Sours 


` begin with Seven. 


For a super Whiskey Sour, 
_ start with the very special 

IE taste of Seagrams 7 Crown. 
ES" Add 1% oz. Seagram's 7 to the 
2" juice of one lemon and one tsp.of 
extra fine sugar. Shake, strain over 
S ice and garnish with an orange slice 
ES anda cherry. А Seagram's 7 Sour is 
ey super! Enjoy our quality in moderation. 


Seagram's 7 Crown 
Where quality drinks begin. 


This One 


7 ШШ 
; Д i f TO iid 


SH-3BX 


-  -— 


SEAGRAM DISTILLERS COMPANY, N.Y.C. AMERICAN WHISKEY—A BLEND. 80 PROOF. 


Some insurance agents offer the policies of a single 
insurance company. And that's okay. 

But Insurance Store agents are independent. So 
they're free to offer you all the policies, coverages 
and services of many leading companies. Which gives 
you a better chance to choose the plan that's best for 
your special requirements. 

You can depend on the Insurance Store agent to 
help you make that choice wisely (and to follow 
through with conscientious service when you need it). 

He or she might very well recommend one of our 
innovative Continental Insurance package policies. 
But if another company's policy can solve your prob- 
lems better, you can get their plan. That's the beauty 


of "freedom of choice?’ And that's the Beatty of — 


The Insurance Store. 
To find the nearest Store, call an agent listed under 
Continental Insurance in the Yellow Pages. 


The 
insurance 
Store 


featuring Continental Кн 


From The Continental Insurance Companies, subsidiaries of The Continental Corporation 


PS readers talk back 


[Continued] 


cut a curve with a circular-saw blade. l've 
been dumb enough to experiment with 
the idea myself. Saw blades just don't 
bend. 

David J. Dunning, Weare, N.H. 


Harry Epstein of Hepp Industries replies: - 
"The secret of cutting with Circ-L-Cut is 
the fact that only a 1/16-inch-deep cut is 
made with each revolution of the work 
piece.” 


Don't override safety systems 


A. J. Hand's article on the Sears #25443 
router table [June] did a fine job of suc- 
cinctly describing how to use the tool. 

However, in describing the blade guard, 
Mr. Hand made the statement ".. . [it] 
works well in some applications. For other 
uses, however, it must be removed and, 
in the long run, | simply quit using it en- 
tirely."" 

We hope your readers are sophisticated 
enough to know that while some mandat- 
ed safety devices may be initially cumber- 
some until the user gains experience with 
them, in the long run it is prudent not to 
override those safety systems. 

Glenn Spoerl, Group Manager 
Marketing Public Relations 
Sears, Roebuck and Co., Chicago, Ill. 


EGR was the culprit 
Congratulations on the article by Ray Hill 
in the June issue, "Check your EGR." 

| was having trouble with my 1978 
Chevrolet Caprice Classic at 13,385 miles. 
My troubles included everything Hill 
listed (i.e., engine ping, reduced mpg, 
poor drivability). When | read his article, | 
changed into work clothes and went out 
to the garage. After replacing a kinked 
vacuum hose, advancing the timing to 
specs, and running all the tests Hill sug- 
gested, | have a car that performs far bet- 
ter than | ever remember. My large V8 
now gives about 20 mpg in city driving. 

Ward Huntting, Batavia, N.Y. 


Picnic-table tip 


In regard to your article “А Pair of Picnic 
Tables” [July], I'd like to add a suggestion 
of my own. 

My husband found that using the align- 
ing rods shown to join the two sections of 
the convertible table posed a problem, 
since the holes have to be drilled exactly 
perpendicular to the end of the cleat for 
the pins to fit properly. 

Instead of using the aligning rods, | 
found it was easier and more efficient to 
use window-sash locks on each end of the 
table. With these, the two sections join 
easily and are secured tightly. 

Carol M. Mann, Savannah, N.Y. 


Insulating a whole-house fan 

In the June article 'Whole-House Fan,” 
the horizontal installation shown is simi- 
lar to mine. The fan leaves a gap in the 
attic-floor insulation, closed only by the 
Continued 
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This $20 pager can control 16 
of either your appliances or your 

lights. There's no installation required 

and the complete story is explained below. 


You're in bed. It's late at night and you're 
watching TV. It's time to shut off your TV, so 
you reach for a remote control device, press a 
button, and off it goes. 

Thats not unusual. But what is about to 
invade the typical American home will be. 


AMERICA WILL NEVER BE THE SAME 

Scientists have developed the technology to 
individually page any light or electrical appli- 
ance in your home and command it to go on or 
off from a device that fits in your pocket. 

Remote paging requires no special home 
installation since it utilizes your existing 
household wiring system and small inexpen- 
sive modules that plug into your wall outlets. 

The system is also very inexpensive. It costs 
only $13.95 per module to control any light, 
only $14.95 for any appliance, and less than 
$100 for a complete paging system. 

WHAT IT WILL DO 

Remote space paging will perform many 
useful functions that will pay for your modest 
investment. 


Security From your bed, you can turn on all 
the interior lights, your exterior lights, and 
sound an alarm to warn your neighbors. 
Savings You can turn on your air conditioning 
system or tum up your heat just before you 
arrive home. The savings in energy will 
practically pay for the system itself. . 
Convenience Wake up in the morning to a hot 
cup of coffee, the TV, and a car that's ready to 
go as you tie space paging in with a compu- 
terized timing system. 


HERE'S HOW IT WORKS 

Space paging is easy to understand. You 
hold a pager in your hand and press a number 
on a calculator-type keyboard. When you 
press that number, your keyboard sends out a 
digital signal that is picked up by the electrical 
wiring system in your home. 

The digital signal pages only those wall 
modules set to the number you keyed. If you 
page a light, for example, you can also page it 
to turn on, off, or you can even dim it (just like 
the dimmer switch you have on your wall). You 
can page an appliance such as your coffee 
maker or toaster to turn either on or off. There 
are up to 16 different electrical devices you 
can control with your pager. 


A PERSONAL SYSTEM 

Because it is so easy to use and so inexpen- 
sive, you can start with just a few modules and 
expand later. There are modules that plug into 
your outlets, and modules that replace your 
present wall switches. The system can be set 
for hundreds of different codes, so even if your 
entire neighborhood has space pagers, you 
will be able to privately use yours without any 


Control your entire home from your pocket with the 
world's first micro electronic remote space pager. 


interference from your neighbors. 

To make space paging work, you need a 
device to generate the digital code and an- 
other device to receive and transfer the signal 
to your household wiring. There are two sys- 
tems available to do this— all adding a degree 
of versatility to the concept. 
Direct-Controlled The direct system consists 
of a control unit at $39.95. The control unit is 
plugged into the wall and placed by your bed or 
at any location you select. To open, close, or 
dim a light, you press the appropriate number 
and press the function you want to perform. 
You also have the option of using the system 
with a remote ultrasonic pager. You point the 
pager at the control unit and enter the 
command. The remote pager lets you move 
about a room or area and is an optional 
accessory of the direct system at only $19.95. 


Timer-Controlled The timer-controlled unit 
costs $49.95 and consists of a digital clock and 
a memory. You can program the exact time 
you want each light or appliance to turn on or 
off. You also have a "dynamic living pattern" 
switch which controls the lights randomly and 
automatically to make it look like you are home 
while you are away or on vacation. You can 
now have your TV wake you up, your coffee 
started, and even your car warmed up in a set 
sequence every morning. It's like having your 
own invisible robot. 


TRY THE SYSTEM NOW 

We recommend that you purchase a series 
of modules, wall switches, and the direct sys- 
tem as these components are available right 
now. А good starter package consists of one 
plug-in module for a plug-in light at $13.95 
(Order Nr. 3011), two modules for appliances 
at $14.95 each (Order Nr. 3012), one wall 
switch for $14.95 (Order Nr. 3013), and the 
control unit for $39.95 (Order Nr. 3010). The 
total cost for the package is $98.75 complete. 
If you wish to order the remote pager, it costs 
$19.95 (Order Nr. 3014). If you wish to order 
just the starter package, use Order Nr. 3015. 
Postage and handling will be $2.50 for each 
order no matter how many modules or 
receiving control units you purchase. 

When you receive the package, set the plug- 
in wall modules to specific numbers. Plug in a 
light. See how you can turn on and off or even 
dim the light. Connect your outdoor lights to 
the wall switch. 

Then plug your TV and your coffee maker 
into one of the appliance modules. Plug your 
control unit into the outlet by your bed. When 
you're ready to go to sleep, turn off the outdoor 
and indoor lights, the TV, and go to sleep. 

The next morning, turn on the lights, the TV, 
and the coffee maker from your bedside. Get 


dressed, and when you arrive at the kitchen 
table, sit down to a hot cup of fresh coffee. 

Let's say yourre in the living room and the 
lights are plugged into the modules and the 
control unit is in the bedroom. No problem. 
You can override the system by turning the 
lights on or off manually at your lamp switch. 

After you experience the convenience of 
space paging, think of how you can expand the 
System inexpensively, adding modules to 
more of your lights and to your wall switches so 
that you can control your remaining exterior 
and interior lights. Visualize the security that 
can be yours once you cari control all your 
lighting and electrical appliances from one 
central location. Then order more wall 
switches and light and appliance modules. If 
you want to control your lighting from two loca- 
tions, order another control unit or order the 
entire system you want with your first order. 

Once you've turned your bedroom into a 
paging command center, there is one more 
expansion possibility: the timer-controlled 
system which will be available early in 1979. 
JS&A customers will be advised first of its 
availability. 

JS&A is America's largest single source of 
space-age products. We back the system with 
a prompt service-by-mail facility, a one year 
limited warranty and a 30-day trial period. If 
you re not completely satisfied, simply return 
the system for a prompt and courteous refund. 

Space paging will bring you freedom, 
security, convenience, and peace of mind. It 
will save you steps, time, and money. Finally, 
right from your bed, you can control your entire 
home's electronics - something that only a 
thousand dollar home computer could have 
done until the space pager was developed. 

To order your space pagers, simply send 
your check for the correct amount (Illinois 
residents please add 5% sales tax) or credit 
card buyers may call our toll-free number 
below. Please also specify the order numbers. 

Let space-age technology turn your house 
into a home of the future. Order your space 
pager system at no obligation, today. 


NATIONAL 
SALES 
GROUP 


Dept. PS Опе JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call .......... (312) 564-7000 

(C JS&A Group, Inc.,1978 


Use your chain saw to make 
lumber from logs and trees. | 


ALASKAN 
MK Ill 
LUMBER MILL 


Just pair up the world famous Granberg 
Alaskan Lumber Mill with your chain saw. | 
| The MK Ill makes precision milled lumber | 

from rough logs and trees. Clamps on X = 
the bar of any chain saw. Mills lumber ы 
in thicknesses of 1/2" to 13; widths to 173 
54;' any length. Safe, easy to use. 


Sharpen your own chain saw. 


The secret to effective chain saw work is 
asharp chain. Sharpen your chain right 
on the saw- save time and money with 
the Granberg 106A File-N-Joint® : 
Sharpens cutters, lowers depth gauges _ 
on all makes and sizes of saw chain. 


SSS = GOES шы ша шы шы pepe 


SEND FOR INFORMATION ON GRANBERG | MILLS & SHARPENERS. 
Р5—10 


Г | Мате 


Street 

GRANBERG city = | — — State ——— Zi 
GRANBERG INDUSTRIES, INC. 200 So. Garrard Blvd., Richmond, CA 94804 
GRANBERG INDUSTRIES, LTD. 7810 Express St., Burnaby, BC V5A 1T4 


The Greenwood Eagle 


Burns Unsplit Green Loas 


without the usual creosote build-up 


Eagle, specifically designed to burn 
unsplit green logs, saves on the initial 
cost of fuel, eliminates splitting and 
burns less wood to provide cleaner, 
safer heat to your entire home. 

The Eagle takes a 13" by 32" log 
and the shelf assist front door makes 
loading easy for anyone. 

Before you buy any heating unit, 
know more about the Eagle. 


The secret is the all refractory 
firebox* made of the same material 
used in ore melting industrial ovens. 
The refractory concentrates intense 
heat to the center of the firebox so 
that a smaller fire using less fuel 
generates temperatures needed to 
burn off creosote causing gases. 

The cost of dry cordwood is rising 
with the skyrocketing cost of oil. The 
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Greenwood Energy 


Corporation 


41 Avon Street, Keene, NH 03431 


Enclosed is $1.00 to help pay postage and 
handling of literature about Eagle heating units. 
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Street 
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* PATENTED та ! 3 Eagle 


Larger Eagle 
28"deep x 28"wide x 37"high 28 "deep x 36"wide x 37"high 
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PS readers talk back 


[Continued] 


thin, automatic ceiling shutter. In the 
winter, lost heat melted the snow on my 
roof directly over the fan. To stop the heat 
loss, | constructed a heavily insulated 
frame around the fan and an insulated 
cover for the top. Each fall, | simply lower 
the cover. 

Chamberlain Ferry, Lyme, Conn. 


Another reader, J. Robert Meacham from 
Spring Valley, Ohio, writes that he made a 
similar insulated box to cover the shutter 
area of his vertical-mounted whole-house 
fan. А rope-and-pulley system lets him 
open and close the trap door without en- 
tering the attic. 


Assembly-line apartments 


Your May article on precast-concrete 
home construction was intriguing. In 
1976, | spent six months in Poland on a 
teaching and research assignment and 
observed large-scale use of such tech- 
niques. 

Since the '60's, Poland has conducted 
an extensive building campaign to pro- 
vide housing for a rapidly growing popu- 
lation. Some business buildings and ap- 
proximately 99 percent of the high-rise 
apartment complexes are constructed us- 
ing the precast-concrete component sys- 
tem. From my seventh-floor window, | 
could watch the daily progress of new 
construction. The apartment units go to- 
gether amazingly fast with a crew of no 
more than four working at once. Two 
large cranes are positioned on tracks on 
either side of the building to raise and 
lower components into place. One worker 
attaches cables to the units, one operates 
the crane, and two position and secure the 
walls and floors. In the Polish version, 
windows are already in place before the 
walls go up. 

Ray Maurer, Narragansett, R.I. 


Far-out houses 


| want to compliment POPULAR SCIENCE in 

general and, in particular, Al Lees' article 
"Far-Out Houses" іп the July issue. 

| am always happy to see unusual 

homes featured in magazines of your 

caliber. 

Daniel Nign Ill, Director 

Dwelling Sculpture Institute 

Sierra Madre, Calif. 


Corrections: Іп the July article "Nola's 
Clever Motor Controller," the power sav- 
ings stated for an industrial sewing ma- 
chine should have read 33 percent instead 
of three percent. 

Minitool, maker of the "Tiny Ruler" 
shown in July's "What's New in Tools," 
advises us that the two-sided (English- 
metric) Mini-Scale is $13.95 instead of 
$12.95, as stated. It's the 10-mm-long 
metric ruler shown inthe larger photo that 
is $12.95. 

In the "Say, Smokey—" item "Wants 
Equipment and Service Info" [July], the 
reference to 318-cc engine should have 
read "a 318- cubic-inch engine." 


FF 


as a result. 


We not only took the unit apart, we examined = me pee 
our competition as well. 


Judge for yourself. That new Olympus micro 
recorder shown above sells for $150. Its 
closest competition is a $250 recorder called 
the Lanier endorsed by a famous golf star. 


FANCY ENDORSEMENT 

The famous golf star is a pilot who per- 
sonally flies his own Citation jet. The Olympus 
recorder is endorsed by JS&A's president who 
pilots a more cost-efficient single engine 
Beachcraft Bonanza. The golf star does not 
endorse the Lanier unit for free. After all, a 
good portion of his income is derived from 
endorsing products. 

Our president, on the other hand, does not 
get paid for endorsing products- just for 
selling them. And his Bonanza is not as 
expensive to fly as the golf stars Citation. In 
fact, our president also drives a Volkswagon 
Rabbit. 


SOLD DIFFERENTLY 

The Lanier is sold through a national net- 
work of direct salesmen similar to the IBM 
sales force. Naturally, these salesmen must 
be paid expenses and commission. 

JS&A efficiently sells the Olympus through 
this advertisement- a very direct and inex- 
pensive way to market a product. 

With less overhead, no direct national sales 
staff, and no expensive endorsements, 
Olympus can sell its recorder for less money to 
JS&A. And with our company's efficiency, we 
can sell you practically the same recorder as 
the Lanier for much less—a savings of $100. 

Is the Olympus better than the Lanier for 
less money? We weren't sure, so we took 
them both apart and what we found amazed 
us. Other than a slight size difference, the units 
were practically identical. For example: 


CORELESS MOTOR 

Both units have the new coreless motor. 
Conventional motors require a long and heavy 
solid core that is wirewound. In a coreless 
motor, the windings are on the outside or sta- 
tionary part of the motor making it flatter, yet it 
has greater initial torque and more consistent 
speed than any other conventional motor. 


THE FERRITE HEAD 
Both units use ferrite for their recording 
heads-the same material used in precision 
studio recorders. This extremely hard, 
diamond-like material will last a lifetime and 
prevents oxide build-up. 


Endorsement _ 
Battie, 


A famous golf star endorses the 
Lanier. Our unit is endorsed by 
our president. -You'll save $100 


A NEW KIND OF MIKE 

Both units also use an electret condenser 
microphone with automatic level control. In an 
electret system, the impedence of the micro- 
phone remains constant, thus passing on the 
natural sound quality of all frequencies without 
distortion. The result is a clear recording with 
an extremely low signal-to-noise ratio, so 
you'll hear less objectionable background 
hissing or humming. 

MANY SIMILAR FEATURES 

Both units use the microcassette tapes that 
play 30 minutes per side. The Olympus 
measures only 1"x 2V2"x 478" and weighs only 
9 ounces. TheLanier is the same weight as the 
Olympus and measures only 7&" x 2V2" x 
4" —practically the same size. 


HERE'S OUR PLAN 


But prove it to yourself. Order an Olympus: 


recorder from JS&A. After you receive it, call in 
your Lanier sales representative. Have him 
bring you a sample of his unit. (You might even 
check to see what kind of car the salesman 
drives.) Then make a side-by-side compar- 
ison. Compare both units feature for feature 


Micro cassettes are the newest recording 
medium. Each cassette will record for 30 
minutes per side. 


and see how much better the Olympus 
sounds. Then carry them both in your pocket 
and on trips. Use them at meetings or while 
you drive in your car. Really give them both a 
workout. 

Then decide. If you don't feel that the 
Olympus is as good a unit or better than the 
Lanier for $100 less, simply return the 
Olympus within 30 days for a prompt refund 
and then purchase the Lanier unit, keeping 


NEW PRODUCT 


one of our tapes as a gift. If you decide to keep 
the Olympus, consider yourself a smart 
shopper. Anyone who would take the time to 
read this advertisement and take the action to 
order and test the Olympus unit, deserves to 
save $100. 


SERVICE AT ITS BEST 

Both the Lanier and the Olympus units are 
solidly backed by efficient service organiza- 
tions. Olympus has an outstanding service-by- 
mail facility so no matter where you live, just 
slip your unit in its handy mailer and send it in. 
Olympus is the same company that manufac- 
tures high quality precision cameras and 
optics, and JS&A is America's largest single 
source of space-age products — further assur- 
ances that your modest investment is well 
protected. 

To order your Olympus unit for our compar- 
ison trial, send your check for $150 plus $3.50 
for postage and handling to: JS&A Group, Inc., 
One JS&A Plaza, Northbrook, Illinois 60062. 
(Illinois residents add 5% sales tax.) Credit 
card buyers may call our toll-free number 
below. We will promptly ship your unit, one 
free tape, complete instructions, and one-year 
warranty. If you wish to order additional cas- 
settes, you may order them for $3 each or $15 
for a package of five (our minimum quantity). 


CONSUMERS CAN BENEFIT 

Endorsements are very helpful when you 
sell products. They attract attention and give 
consumers confidence that their purchase is 
also used by someone famous. But indirectly, 
consumers pay for endorsements. They also 
pay for a large sales force and less efficient 
marketing methods. 

When you purchase an Olympus from 
JS&A, you pay for just what you get. A great 
product. Why not order an Olympus recorder 
at no obligation, today? 


PRODUCTS 
THAT 
THINK 


One JS&A Plaza 

(312) 564-7000 
— й 800 323-6400 
(312) 564-7000 
(C JS&A Group, Inc.,1979 


Dept.PS 
Northbrook, Ill. 60062 


Call TOLL-FREE 
In Illinois Call... 
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The Camel World of satisfaction 
comes to low tar smoking. Ow 
This is where it all started. Camel quality, -= LS = 

now in a rich tasting Camel blend for smooth, je" | 

low tar smoking. Camel Lights brings the 

чем , solution to taste in low tar. 


ib emen Warning: The Surgeon General Has Determined 
LIBHTS: 10 rig: “ter”, 0.8 то. nicotine 00% That Cigarette Smoking Is Dangerous to Your Health. 
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SCIENCE NEWSFRONT 


By ARTHUR FISHER 


At last, an OTEC at sea 


Last month, in "PS/What's News," you 
read about the dedication of the world's 
first sea-based OTEC power plant. OTEC 
stands for ocean thermal-energy conver- 
sion, a concept in which the temperature 
difference between warm surface water 
and cool deep water—the result of solar 
energy raining on the seas—is used in a 
heat cycle to vaporize and condense a 
working fluid, which in turn drives a tur- 
bine generator [ "Energy from the Sea," 
PS, June 75]. | 

The Mini-OTEC you see illustrated here 
was designed by Lockheed Missiles and 
Space Company and funded by the State 
of Hawaii, Lockheed, and the Dillingham 
Corp. The 50-kilowatt floating power plant 
is mounted on a modified Navy barge an- 
chored about 1 5 miles off Keahole Point, 
the site of the Natural Energy Laboratory 
of Hawaii, the state agency that will man- 
age operations. The water at the mooring 
site is 3500 feet deep; a plastic pipe two 
feet in diameter and 2170 feet long, sus- 
pended from a buoy near the barge, is 
used totap the cool bottom water that is at 
40 to 45 degrees F. 

The Mini-OTEC cycle works like this: 
Warm surface water, at 75 to 80 degrees Р, 
is pumped through a titanium heat ex- 
changer, where it vaporizes liquid ammo- 
nia. The gaseous, pressurized ammonia 
drives a turbine generator, producing 
electricity. The ammonia leaves the tur- 
bine and enters a second titanium heat 
exchanger, through which bottom water 
from the cold-water pipe is pumped. The 
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cold water condenses the ammonia back 
to liquid form, and the cycle (which engi- 
neers call a closed Rankine heat cycle) be- 
gins anew. Of the 50 kilowatts of electric- 
ity to be continuously generated, 35 kilo- 
watts will power pumps, lights, and other 
plant equipment. The remaining 15 kilo- 
watts is fed to test loads. 

Experimental OTEC plants have been 
built in the past, notably George Claude's 
in Cuba in the late 1920's and 1930's, and 
more recently an installation in the Virgin 
Islands. But these have all been shore- 
based, and have relied on a different cy- 
cle, using seawater as a working fluid. 
They have not been successful as net pro- 
ducers of energy. Most experts believe 
that an open ocean location is needed for 
maximum efficiency. Generally speaking, 
it is only there that great enough temper- 
ature differentials between surface and 
bottom waters are available. The Mini- 
OTEC is the first such installation. 

It is also, of course, a very small test bed 
for future OTEC plants, which could be de- 
signed for the 200-500-megawatt range. 


A 200-MW plant could provide enough 
electrical power for a city of 200,000. 


Radical new solar cell 


"| hate to use the word ‘breakthrough,’ 
but this is the first really new idea in solar 
energy conversion to come along in 25 
years." That's Jay Lathrop, a professor of 
electrical and computer engineering at 
Clemson University, and he's talking 
about a revolutionary solar cell he co-in- 
vented with two other experimenters at 
Texas Instruments, Inc. The company re- 
cently received an $18 million contract 
from the Department of Energy to develop 
the cell for home use. We don't have all 
the details yet, since the project has been 
kept secret until now, but instead of ex- 
pensive, hard-to-make wafers of pure sili- 
con, the cell relies on thousands of drop- 
lets of silicon the size of dust motes. Cur- 
rent generated when sunlight falls on the 
cell breaks up an electrolyte the cell is im- 
mersed in—probably something like hy- 
drogen bromide and water. The hydrogen 
and bromine can then be recombined in a 
fuel cell to make electricity, and the elec- 
trolyte recycled. 


Laser snapshots 


A team of researchers at IBM has devel- 
oped a new laser method for observing 
very fast chemical reactions through de- 
tailed "freeze frames” that are made in 
billionths of a second. Two members of 
the team, Dr. Peter P. Sorokin (left) and Dr. 
Donald S. Bethune, are shown here study- 
ing a series of spectra made by the new 
technique. The series traces the way in 
which the molecule of the compound 
methyl isocyanide undergoes an explo- 
sive restructuring in a typically rapid 
chemical process. The ultrafast "snap- 


shots" are made when a laser emits a 
brief, intense flash of infrared light. When 
this beam passes through the chemical 
sample, it is imprinted with the sub- 
stance's infrared absorption spectrum. 
This information is converted to a visible 
frequency by a second laser beam, and 
can then be recorded on a sensitive pho- 
tographic plate. 


Advanced people mover 


If you were the U.S. Department of Trans- 
portation, how would you go about throt- 
tling the nation's insatiable thirst for gaso- 
line and at the same time reduce pollution 

Continued 
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NOW! Dual Time | 
Alarm Chronograph 


With 24-Hour Alarm, 
12-Hour Precision 
Stopwatch, And 
Much, Much More... 


Featuring — 

~ Famous Quartz Accuracy 

* Electronic Calendar 

« Dual Time Zones 

| «24-Hour Alarm 

« Constant Liquid 
Crystal Display 

« 2-in-1 Chronograph 
w/Flashback 

* Sure-Fit "Snap" 
Bracelet Fastener 


» Nite Lite for 
Evening Viewing 


Lowest Priced Dual 18 & 
Time Alarm Chronograph 
Ever Offered 


Quartz qu uality and fantastic features are the words to describe 
this exciting new ain Жыз The bold design of case and 
bracelet is a perfect match for the multitude of useful features 
that make this world traveler the best watch value available 
today .. . anywhere! 


See What You Get For Only $49.88— 

* Dual Time — Set the world traveler for your home time . . . 
and the time of any other city in the world. . . at the touch of a 
button. An easily read flag tells you which time you re 
viewing. Shows hour, minute, day of week in both time 
zones, plus, running зда. or date. 


* Day-Of-The-Week Flag — of the week is boldly and 
constantly read on eau (асе... по button to push. 


• 24-Hour Alarm — Loud alarm can be preset to any minute of 
the day or night. Constantly read indicator lets you know 
when alarm is set. 


* 2-In-1 — Action time or Split time. Action 
chronograph lets you time everything from a telephone call 
to a trip. . . upto 12 full hours. Split time stops the timing so 


you can note the interim, for lap time, then automatically 
resumes original timing after a few seconds. 


* NEW! Flashback Feature — Lets yo u go from chronograph 
time to regular time and back again ... without losing 
elapsed time on chronograph. 


* Quartz Accuracy — To =5 seconds each month. 
* AMPM Indicator — Continuously read for ease of setting. 
* Beautifully led — Crafted in quality stainless steel, 


bracelet includes new "Snap" fastener. Guaranteed to fil 
comfortably . . 
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. makes other, hinged styles obsolete. 


Shown Continuously 

* Hours, Minutes, Seconds — Or, date 
can replace seconds if you choose 

* Day-Of-Week Flag "AM/PM Indicator 
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Dual Time Zone 

* Time to seconds (or date) ina 
second city of your choice 

* Dual Time Indicator 

* Day of Week in 2nd Time Zone 
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12-Hour Chronograph 
* Electronic precision to 1/10 of 
à second 
01234 5 6 т в 9] 5hown —12 hrs. 59 min. 59.9 sec 


Easy to order. Call toll-free number below, or, fill in conve- 
nient order form. 15-day unconditional return if not com- 
pletely satisfied. One-year a warranty. Comes in at- 
tractive gift box. Order yours TODAY! 
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MEDIA MARAE TING, INC. 


9423 Rocky Branch, Dallas, Texas 75243 

C) Yes please send me —— Dual Time Alarm 
Chronograph(s) at $49.88 each, plus $2.50 postage and han- 
diing. Texas residents add 5% tax. 
LJ Silvertone [ Goldtone ($54.88) 
Name 
Address 
ڪڪ‎ 
es 
ÛL] Check or money order enclosed. 
Charge to: Г] Master Charge 

O BankAmericard/Visa 
Account # 


Signature 


ORDER TOLL FREE 1-800- 527-7066 
In Texas Call 1-214-349-3120 
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Science newsfront 
[Continued | 


and traffic congestion in cities? One way 
is to push the development of the people 
mover, an idea whose time came, went, 
and apparently has come again. The 
DOT's Urban Mass Transit Administration 
(UMTA) has awarded Boeing Aerospace 
Company $27 million for a six-year engi- 
neering development program that will 
result in an advanced automated transit 
system that would fit into a city’s down- 
town section and lead to outlying neigh- 
borhoods and suburbs. Called Advanced 
Group Rapid Transit, it would use driver- 
less, 12-passenger, rubber-tire vehicles, 
electrically powered and computer regu- 
lated, rolling along a nine-foot-wide 
guideway. With a headway of only three 
seconds between cars, the system could 
move 14,000 persons per hour. A radar 
collision-avoidance system, being devel- 
oped by Sperry Gyroscope, will keep the 
cars from bumping even should the com- 
puter fail. Construction of a one-mile test 
track and control center at Boeing's Space 
Center will begin in late 1980. 


HEARTHFIRE fusion reactor 


Physicists at the DOE's Argonne National 
Laboratory in lllinois have managed to 
generate a powerful beam of heavy ions, 
a milestone in inertial-confinement fusion 
research. That is the discipline that seeks 
to implode tiny fuel pellets with laser 
beams, electron beams, or, most recently, 
heavy-ion beams—all with the aim of gen- 
erating energy through thermonuclear fu- 
sion. At Argonne, the program is to devel- 
op a fusion reactor (a part of which is 
shown here) called HEARTHFIRE, which 
stands for High Energy Accelerator and 
Reactor for Thermonuclear Fusion with 
lon beams of Relativistic Energy (close, 
but no cigar). A 50,000-watt beam of xe- 


non ions was generated in a specially 
modified particle accelerator. 


Biggest circuit boards? 


Well, if Argonne has HEARTHFIRE, Fermi- 
lab has what may be the world's largest 
printed circuit boards. Workers at Fermi 
National Accelerator Laboratory are seen 
above preparing one of the boards, which 
is 12 feet long and 10 inches wide. Many 
of the experiments at Fermilab are com- 
plex in the extreme, taking as much as a 
year just to set up. So scientists prefer cir- 
cuit boards to be as error-free as possible, 
a goal made easier with big boards. 


The Fidelity Bridge Challenger—hardly out 
of the chute before capturing the electronic 
industry's esteemed CES New Product De- 
sign Award —і5 just about everything a bridge 
player could ever ask for. 


TUTOR—TRAINER 
PARTNER—PRO 


—lt can play all hands or just act as a fourth 

— will play two hands against you and your 
partner 

—Or 3hands, if you feel like a game when there's 
no one around 

—It plays duplicate bridge 

—Or lets you set up specific problems to see 
how the computer will play them through 

—You can even change places with the 
Challenger to see how it would have played 
your hand 


The Bridge Challenger is an extraordi- 

narily intelligent computer with a dedicated 
microprocessor that has been pre-pro- 
grammed to play excellent bridge. The unit's 
powerful brain has 21K (twenty-one thousand) 
bytes of storage. Locked into this enormous 
memory bank is a vast amount of knowledge 
extracted from an extensive library of the 
most recognized texts on bridge bidding, 
play, rules and theory. 
JUST WHO IS THE CHALLENGER FOR? 
The Bridge Challenger is for enthusiasts and 
knowledgeable players who want an intrigu- 
ing game, partner or opponent. /tisfornovices 
who would like someone to learn from; some- 
one with the patience, capability and willing- 
ness to teach without ever being cute, 
sarcastic or downright insulting. 

Itis almost impossible to comprehend how 
thorough the Challenger's education is, and 
yet, how unusually easy it is to play. All of its 
sophisticated gray matter is hidden beneath 
a commonsense game playing keyboard that 
puts you in command in minutes. 

THE BIDDING SYSTEM 
Accompanying your Challenger, in addition 
to its operating guide, is a complete manual 
which describes how the unit thinks. This 
book comfortably explains the Challenger's 
preference for the point-count system as 
well as its application of many of the subtle 
variations used by recognized players and 
countries. From Challenger's Bidding Man- 
ual, you will learn just how your unit plays 
such recognized bidding conventions as: 
Stayman, Blackwood, Gerber, Baron, Jacoby 
Transfer, Preferred Minor, Strong Two Club, 
Weak No Trump, and others. Partners can 
pre-select any one or more compatibly ap- 


propriate conventions to play with at the out- 


set of every game just by advancing the 
"Convention Key” 
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From Fidelity—creators of the Champion- 

ship Chess Challenger 9 —comes 
their most phenomenal, dedicated 
| computer. Bridge Challenger®!A 
masterfully intelligent, incredibly versatile 
bridge sophisticate that is so easy to enjoy. 


The Challenger's logic is governed by the 
guidelines of The American Standard, ACOL 


and various bidding systems. Honestly, 


Fidelitys Bridge Challenger is fantastic. 
There is simply nothing like it. 

It will jump shift if that's its logical response 
and, of course, it recognizes doubling and 
re-doubling. It respects preemptive bids and 
will make them itself, if it so chooses. Via its 
display, the game moves along. It shows 
illegal bids and displays reneges or revokes. 
It indicates vulnerability and identifies dealer. 
At the end of each game, the above and be- 
low line scores are displayed. 

SET UP PROBLEMS 

Most of the keys on the keypad are self- 
explanatory. Many are only used when you 
are setting up specific problems through 
the problem mode (PB) key. As an example, 
when teams are vulnerable, the unit auto- 
matically lights to indicate vulnerability. It 
is only during the problem mode that you 
would have to press the "V" key to tell the 
computer who is vulnerable. 


FASCINATING PLAY 

The Challenger comes complete with 3 
felt playing fields onto which you place the 
dealt cards. There are two ways to "deal" 
To play out specific problems, where you 
know what cards each hand should contain, 
you would enter them directly from the key- 
board. To set up an actual game, you must 
advance the (PL) player key. This lets the 
computer know which hands it is playing 
and which are real people hands. The Chal- 
lenger comes with its own deck of cards. 
Each card is marked, quite like the new price 
codes appearing on grocery packages. 

When dealing a game, the computer will 
ask for the cards that belong to it. It assumes 
that you will deal to al! human players in the 
traditional fashion. For the computer's 
hands, you merely run the marked cards 
across the unit's optical scanner and place 
them face down on the respective north, 
south, east, or west fields. The Challenger 
will tell you which of its hands youare dealing. 


IT WON'T CHEAT 

One of our concerns was, could the Chal- 
lenger cheat? If, for example, while playing 
as an opposing team, could it "peek" at both 
of its hands? The answer is a resounding 
“no. It keeps each hand it plays entirely 
separate from the others it is playing, as 
though it truly were several different people. 

Play is easy. To communicate with the 
computer, you must press the (EN) enter key 
for everything you do. Everything it does 
must be acknowledged by you by pressing 
the "A" key. 


There is even a Bid Review (BR) key that 
will permit players to review the bidding be- 
fore the first card is dropped. Once play be- 
gins, the BR key may be used to review all 
caras in the currenttrick before the last card 
in that trick is played. : 
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SOME SPECIFICATIONS 
The solid state Challenger measures 13s" 
long by 7" wide by 1%” high. It can sit un- 
obtrusively on the corner of any table you 
are playing at. It operates on standard 110V 
household current. The unit comes with 
three green felt pads, a custom-made, plas- 
tic-coated bridge deck and a deluxe ABS 
plastic carrying case with vacuum-molded, 
flocked interior. 

Complete, the American-made Fidelity 
Bridge Computer is only $289.95. Please 
allow three weeks for delivery. 

The Bridge Challenger is backed by the 
factory's 90-day limited warranty—in addi- 
tion to Camelot's 10-day try-it period. If, dur- 
ing the first 10 days you are not satisfied 
with your Challenger, you may return it for 
a no-questions-asked refund. 


CREDIT CARD ORDERS CALL TOLL FREE 
an 800-621-5809 E 
ILLINOIS RES: B00-972-5858 
24 HOURS—? DAYS/WEEK 
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О Please send me = 
complete with 3 felt playing fields and optical scan bridge 
deck at $289 95 each plus $4.50 shipping and insurance. If 
not satisfied, | can return same within 10 days for a refund. | 
Illinois residents add 5% sales tax. 

Prices slightly higher outside of continental U.S. | 


| o oa For overseas use—220V transformer adapter | 
.., 98.50. 
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Goodbye to problems 
with emissions, mileage, 


and drivability’? 


Turbine with 


anew twist 


By JAN NORBYE 


Better mileage than a diesel, less vi- 
bration than a Jaguar V-12, and an 
exhaust cleaner than a steam en- 
gine's. These are some of the claims 
Prof. Sven-Olof Kronogard makes for 
the KTT (Kronogard Turbine/Trans- 
mission system), a new twist on the 
long experimented-with automotive 
turbine engine. 

Recently I spent a couple of days in 
Malmo, Sweden, watching Professor 
Kronogard at work, and getting a 
close look at his unique engine. The 
first thing Kronogard explained, as I 
sat in his office, was how his system is 
different. 

A conventional automotive turbine 
engine, such as the Chrysler gas tur- 
bine [PS, Sept. '73], consists of two 
stages (see drawings). Kronogard has 
added a third stage. Through an inge- 
nious system of planetary gears, the 
third-stage turbine supplies auxiliary 
power to the turbines in the first two 
stages. In addition, the third-stage 
turbine drives the accessories (fuel 
pump, oil pump, alternator, etc.) with 
energy that would otherwise be wast- 
ed. 

Chrysler has tried two ways to drive 
the accessories: from the primary tur- 
bine shaft (first stage) and from the 
power turbine shaft (second stage). In 
the first case, the extra load adds to 

Continued 


Kronogard turbine (upper photo) is 
shown with air intake at the front. Re- 
generator (rotating heat exchanger) is 
on each side. KTT is the smallest, light- 
est combination of turbine engine and 
transmission that the author has ever 
seen (smaller and lighter than a Mazda 
rotary engine and gearbox). At left: Pro- 
fessor Kronogard with his engine in- 
stalled in a Volvo test car. 
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Hats off to Maxell. Their UDXL cas- 
sette established a new standard of 
sound quality for all cassettes. 

The new DAK ML90 starts another 
new technology. A technology of pro- 
tection from Hi frequency loss and of 
extreme reliability. 

Later we are going to offer you valu- 
able bribes, just for testing these cas- 
settes. risk free; so read on! 


YOUR TIME IS PRECIOUS 

Imagine yourself just finishing record- 
ing the second side of a 90 minute cas- 
sette and horrors, the cassette jams. 
Tape is wound around the capstan, your 
recorder may be damaged and you've 
just wasted 90 minutes of your time and 
perhaps lost a great recording off FM. 

Enter DAK. We manufacture over one 
million units of cassette tape each 
month in our factory. Many of our tapes 
are used for high speed duplication 
where they are recorded at speeds up 
to 8 times normal. This is the ultimate 
stress for cassettes and causes more 
failures than any other use. 

When we first started, 12 years ago, 
DAK's cassettes failed, just like many 
others. So we installed over $20,000 
worth of high speed duplication equip- 
ment at our factory and set out to design 
the perfect cassette. 


 MOLYSULFIDE 

Failure after failure, For six years we 
substituted, remade, tested and retested 
until we positively linked the major 
cause of cassette failure to the slip 
sheets, or liners in the cassette, Evi- 
dently, 3M and TDK were hot on our 
heels, because they have now also 
come out with new liners. 

We developed polyester slip sheets 
with raised spring loaded ridges to 
guide each layer of tape as it winds. We 
coat the liners with a unique formula- 
tion of graphite and a new chemical, 
molysulfide. 

Molysulfide reduces friction several 
times better than graphite and allows the 
tape to move more freely within the 
cassette. The molysulfide is tougher and 
makes the liner much more resistant to 
wear. 

Hi frequency protection! Tape is basi- 
cally plastic, and as it moves within the 
cassette internal friction causes the 
build up of static electricity, much as 
rubbing a balloon against your hair, or 
scuffing your shoes on a carpet in dry 
weather. 

Static electricity within the cassette 
was drastically reduced by the low fric- 
tion of the molysulfide and easily bled 
off, so that its tendency to erase very 
high frequencies was drastically re- 
duced. А very important consideration 
for often played tapes. 


MAXELL IS BETTER 
Yes, honestly, if you own a $1000 cas- 
sette deck like a Nakamici, the fre- 


bribed? X 


You get $35.21 in bribes when you try 10 DAK ML90 
high energy cassettes risk free for only $2.19 
each. Your bribe is bigger than your purchase! 
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quency responses of Maxell UDXL or 
TDK SA are superior to DAK and you 
just might be able to hear the difference. 

DAK ML has a frequency response 
that is flat from 40cps to 14,500 +3db. 
Virtually all cassette recorders priced 
under $600 are flat +3db from 40cps to 
about 12,000cps, so we have over 
2000cps to spare, and you'll probably 
never notice the difference. 

No apology. We feel that we have 
equaled or exceeded the mechanical 
reliability of virtually all cassettes and 
offer one of the best frequency re- 
sponses in the industry. Maxell UDXL is 
truly the Rolls Royce of the industry, and 
DAK is comparable to the 100% US 
made Cadillac or Corvette! 

Price DAK manufactures the tape we 
sell. You avoid paying the wholesaler 
and retailer profits, While Maxell UDXL 
90s may sell for $3.50 to $4.50 each at 
retail, DAK ML90s sell factory direct to 
you for only $2.19 each complete with 
deluxe boxes and index insert cards. 

YOU WIN 

You are paying less for the 10, 90 
minute cassettes than you would pay 
for the comparable bribes we are offer- 
ing if you went to a Radio Shack store. 
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Yours Free 


, 
CHECK THE VALUE OF THE DAK 
BRIBES AT RADIO SHACK 

The next time your batteries are dead 
in a calculator, radio, flashlight or bat- 
tery operated recorder, you'll be glad 
you have this versatile battery elimina- 
tor AC adaptor. 

You'll save lots of money on batteries 
because now you can plug in, instead of 
using up expensive batteries. 4 voltages: 
3, 4.5, 6 and 9 volts plus 4 plugs to fit 
virtually anything battery powered. Radio 
Shack sells a similar 4 voltage adaptor 
for $9.95. 

Think of it, 10 of the most commonly 
used six foot hook up cords with RCA 
plugs at each end. You can connect 
friends recorders, extra tuners, or virtu- 
ally any stereo equipment. You'll cer- 
tainly appreciate these cords in the 
years to come. Radio Shack sells their 


ATALOGUE “HOW TO RECORD" BOOKLET 


10 free 6 ft. 
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six foot cords for $1.89 each. 

You need clean tape heads to make 
good recordings. The easiest way to 
clean your heads is with DAK's 12 oz. 
deluxe spray head cleaner, complete 
with handy snorkel tube. Radio Shack 
doesn't sell a single large 12 oz, can, 
but 12 oz. from them costs $6.36. 

The comparable Radio Shack prices 
are not list prices, but the actual prices 
you would pay at a store when this ad 
was written. 
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TAPE HEAD @ 
С1ЕАМЕВ 


) Yours Free 


WE WIN TOO 

Customers like you are very valuable 
in the form of future business. We an- 
ticipate receiving over 6000 orders and 
4500 repeat customers from this adver- 
tisement to add to our list of over 57,000 
"actives." We are betting you wiil buy 
our cassettes again, and we are put- 
ting our money where our mouth is! 


TRY DAK ML90 FREE 

We want you to try these high energy 
cassettes on your own recorder without 
obligation for 30 days. If you aren't 
100% satisfied for any reason, simply 
return the tapes and bribes to DAK for a 
full refund. 

To order your 10 DAK ML90 minute 
high energy cassettes and receive your 
$35.21 bribe with your credit card, 
simply call toll free 800, 423-2636, (in 
Calif. call 213-984-1559) or send vour 
check for $21.90 plus $3 for postage 
and handling for each aroup of 10 cas- 
settes and bribes to DAK. (Calif, resi- 
dents add 6% sales tax). 

DAK unconditionally guarantees all 
DAK cassettes for one year against any 
defects in material or workmanship. 

Why not order an extra group of 10 
DAK ML90 cassettes for yourself or a 
friend? We will add one free ML90 cas- 
sette to each additional 10 you buy and 
of course you get all 3 bribes with each 
group of 10 tapes. 


DAK 


INDUSTRIES 
"s * INCORPORATED 
DUE" ROE РИБЕ anseres (800) 423-2636 


In California Call .............(213) 984-1559 
10845 Vanowen St., North Hollywood, CA 91605 


Make it. Use it. And save up to 60% on interstate calls. 


Do you know when 
you can save 35%, or even 
60%, on out-of-state 
phone calls? 

“Phone Thing” has 
all the answers when it 
comes to saving money 
on direct-dial calls. 
Just put it all together, 
check “Phone Thing” 
before you make your 
next call, and start 
saving every time 
you reach out and 
touch someone. 


Bell System 


ls your Phone Thing” gone? If во, we'll sand you one! 
Write: Phone Thing. P Box 602. Broomall, РА 19008 


“Thanks to my 
B Phone Thing, 
] saved 60% 
on a call to 
the Coast.” 


Turbine with a new twist 
[Continued | 


the acceleration lag, and in the sec- 
ond, the accessory drive stops when 
the car stops—so Chrysler added an 
automatic transmission, one of the 
things that the gas turbine, theoreti- 
cally, enables designers to do away 
with. À gas turbine with its accessory 
drive on the power shaft has poor 
torque, which brings on drivability 
problems. With its third turbine, the 
KTT gets around all these difficul- 
ties. 

For acceleration from low compres- 
sor speed, the power surplus from the 
third turbine is thrown toward the 
compressor shaft to help speed its ro- 
tation. And under high gas-flow con- 
ditions, the third turbine adds to the 
power available at the output shaft. 

The planetary differential that dis- 
tributes the power flow from the aux- 
iliary turbine also serves to adjust the 
speed and torque relationship be- 
tween the compressor shaft and the 
output shaft so that the output always 
corresponds to the vehicle require- 
ment. This is done completely auto- 
matically and with such a fine degree 
of response that the need for a con- 
- ventional gearbox—or even a torque 
converter—is eliminated. 

Leaving Kronogard's office, we 
went into the shop to look at work in 
progress. In a number of test cells I 


How the KTT system works 
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saw an engine undergoing perfor- 
mance testińëja dynatiometer being 
readied for an engine with the latest 
modifications, and another where 
spin-testing of ceramic turbine wheels 
was being carried out. 

I remarked on the small size of the 
wheels. "Yes," said Kronogard, "they 
are about 25 percent smaller than in 
other car-type gas turbines of similar 
power. They have less inertia, so they 
accelerate faster." Normally, smaller 
wheels would mean higher rpm to 
maintain power, but the KTT tur- 
bines do not have to spin faster be- 
cause there are three instead of two. 
The power turbine has a maximum 
speed of 70,000 rpm. 

The third turbine doesn't just per- 
mit smaller turbine wheels. It and the 
associated planetary gearing allow 
the KTT to achieve twice the stall 
torque possible with other automotive 
gas turbines, Kronogard says. 


Other three-shafts 

А third-shaft arrangement has 
been tried before. General Motors' 
GT-309 turbine of 1959 had a power- 
transfer system with a third shaft— 
and overrunning clutches—that con- 
nected the compressor and power tur- 
bines. But that was purely mechani- 
cal energy transfer; the KTT works 


HEAT 
EXCHANGER 


with aerodynamic energy transfer. 
Power flow via the third rotor is dic- 
tated by the gas-flow mass and veloc- 
ity. “The KTT power transfer is the 
opposite of GM's, which needed an 
oversize turbine,” says Kronogard. 

Ford had a three-shaft turbine, 
Type 704, at about the same time, but 
the third shaft was entirely separate 
and provided no interconnection be- 
tween the gasifier section (compressor 
and primary turbine) and the power 
section. It led to nothing and was soon 
abandoned. 

“One more thing about the third 
shaft,” Kronogard continued, “is that 
it lowers fuel consumption at idle and 
part load—one of the big problems 
with other turbine cars. The auxiliary 
shaft is allowed to overrun the power 
shaft, driving the accessories at nor- 
mal speed. And idle speed in the gas- 
ifier section can be kept lower, with 
less fuel being injected, because it 
takes less time to accelerate the 
lighter compression and primary tur- 
bine to maximum gas-flow speed.” 

At the far end of the laboratory was 
a garage area, where I noticed a cou- 
ple of Volvo sedans. One had no en- 
gine—it was being prepared for instal- 
lation of the KTT Mark II. The other 
was powered by the KTT Mark I and 
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EXHAUST EXHAUST 

In a conventional automotive gas turbine (left), a compressor 
impeller draws air in and forces it through rotating heat exchang- 
ers (heated by hot exhaust gases). The heated, compressed air 
then passes through the combustor where fuel is continuously 
injected. Here the mixture is ignited. The rapidly expanding gas- 
es of the burning mixture pass through the compressor turbine 
blades and then through the power turbine blades, causing both 
turbine wheels to turn. Power is transmitted to the vehicle 
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through the power shaft, via reduction gears. The compressor 
impeller is connected by a shaft to the compressor turbine, so 
that air is continuously drawn in and compressed. Kronogard 
turbine (right) works basically the same, but has a third turbine 
wheel. This auxiliary turbine is connected to a shaft that rotates 
independently of the second turbine shaft. The auxiliary turbine 
feeds extra power (from otherwise wasted energy) back to the 
first and second turbines by a system of planetary gears. 
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Third turbine and planetary gears make KTT unique 
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Schematic drawing shows layout of tur- 
bine shafts and planetary gears. Whenev- 
er third turbine produces more power 


was scheduled for continued dyna- 
mometer tests. 

The Mark I is bulkier and heavier, a 
sort of sculptured metal cube, weigh- 
ing just short of 400 pounds and deliv- 
ering 100 to 150 hp. The output shaft 
has a 12:1 two-stage reduction gear 
but no external gearing other than the 
final drive reduction in the rear axle 
(4.10:1). The newer Mark II is cone- 
shaped and installed transversely in 
combination with front-wheel drive. 
The entire power train weighs only 
331 pounds and has the same output 
as Mark I. 

The KTT-powered Volvo is as easy 
to drive as a standard Volvo with au- 
tomatic  transmission—and even 
smoother since the turbine makes no 
gear shifts. Starting takes a little 
longer, maybe five seconds, and in an- 
other second or so the gasifier shaft is 
running fast enough to enable the 
unit to pull under load. To stop, you 
turn off the key and shut off the fuel 
supply. The turbines coast toa halt, as 
on a jet plane—but quietly. 

There are no cold-starting prob- 
lems. The cooler the ambient air, the 
better the turbine likes it. Since it has 
no cooling system, it needs no anti- 
freeze. 

It needs no tuneups, either. Ignition 
is needed only to get the fire started, 
and then it burns continuously. Oil 
changes aren't necessary. The engine 
consumes a little oil and you simply 
top off the reservoir. 


Full consumption 


Kronogard did not want to compro- 
mise fuel economy in any way, but he 
particularly wanted a very compact 
engine. Апа that can only be obtained 
with the highest practical pressure ra- 
tio. The more the air is compressed, 
the less space it needs. 
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than is needed to drive accessories, plan- 
etary differential automatically channels it 
to where it can do the most good. 


Turbine pressure ratios, unlike com- 
pression ratios, vary with engine 
speed. Maximum pressure ratio is 
reached at peak compressor speed— 
higher pressure ratios require higher 
speeds, higher strength, and more ex- 
pensive materials. Kronogard settled 
for a maximum pressure ratio of 6:1, 
which means that at part load the sys- 
tem 1s frequently working at 3 or 4:1, 
near the optimum for fuel economy in 
a turbine. 

In actual road use, a Volvo with the 
KTT Mark I engine, running on diesel 
fuel, gives an average of 20 to 24 miles 
per gallon. For the Mark II, estimates 
run as high as 30 mpg with all-metal 
rotors and up to 40 mpg with some 
ceramic materials in the hot-zone ro- 
tor system. 

The Mark II is calculated to have a 
potential specific fuel consumption 
lower than today's stingiest diesels. 

Why the big improvement brought 
about by the introduction of ceramic 
parts? The problem is turbine-inlet 
temperature. The hotter the gas that 
enters the primary turbine, the more 
power you get for each fuel droplet. As 
a general rule, you get a 10 percent 
rise in power for each 100-degree-F in- 
crease in temperature. 

But we are talking about tempera- 
tures of 1850 to 2250 degrees F— 
enough to soften even the most exotic 
metal alloys. Ceramics such as silicon 
nitride and silicon carbide can with- 
stand temperatures of 2500 to 3000 
degrees F. "Stationary hot-zone ce- 
ramic parts are possible now, and they 
promise to come cheaply in the fu- 
ture," says Kronogard, "but rotors are 
more difficult to fabricate and make 
survive." 

Consequently, Kronogard aims to 
adopt ceramic parts on a careful, 
piecemeal basis, while not ignoring 


progress made in metallurgy and met- 
al processing. 


Improvements on the way 


We went into a large storeroom for 
experimental parts and Kronogard 
talked about improvements now un- 
der study: "We can go to air bearings 
for the hot-zone turbines. They run 
with !Ao of the friction and don't need 
any lubrication, so seals are elimi- 
nated. We can go to powdered-metal 
precision-rolled gears. And we are 
thinking about laser-cutting and la- 


ser-welding of the regenerator 
seals.” 
About air pollution, Kronogard 


claims that lab measurements of KTT 
exhaust gas show a potential for meet- 
ing the EPA research goals of 0.41 
grams per mile HC, 3.4 g/mile CO, 
and 0.4 g/mile NO,, as well as the fu- 
ture 0.2-g/mile limit on particulates 
now under debate. 

Kronogard fully agreed when I 
pointed out that this is a potential and 
not yet an accomplished fact. The 
same has been claimed for Stirling- 
and Rankine-cycle power systems 
(which remain in the realm of unful- 
filled promise). 

Another claim for the KTT that is 
hard to evaluate at present is that it 
will cost less to produce. Certainly one 
thing in favor of this is the elimina- 
tion of the transmission (no expensive 
torque converter and other associated 
parts). 

Will Volvo make turbine cars soon? 
Your guess is as good as mine. Kron- 
ogard started working on gas turbines 
for Volvo in 1955. The first production 
unit was used in the S-tank built for 
the Swedish army. He left Volvo in 
1966 to do independent research on 
gas turbines and lecture on turboma- 
chinery at the Technical University of 
Lund. The KTT concept ripened, and 
in 1974 he formed United Turbine 
Company to develop the engine. Volvo 
owns part of the company. 

How does he rate the KTT’s chances 
of influencing the auto industry to 
start production of turbine cars? “It 
has created a completely new situa- 
tion for the turbine,” he says without 
hesitation. He speaks from some back- 
ground, having drawn up plans for his 
first gas-turbine-powered car as a boy 
in 1937 after reading about the Ljung- 
strom gas turbine in a technical mag- 
azine. 

Today, his work is being watched 
with great interest by all companies 
active in automotive gas-turbine re- 
search. But United Turbine and Volvo 
have the inside track. Gs) 
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NEW ГЕА$ FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Valved fire-truck hose pumps air or water as needed 


Many firemen and others trapped in burn- 
ing buildings have died for lack of breath- 
able air. To save lives in some emergen- 
cies, a New York City fireman proposes to 


valve a hose at the truck, so it can be 


quickly switched to pump either water or 
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Ladder foot extends spikes 


Pivoted spikes on these ladder-foot 
flanges could be swung down using toe 
pressure, and driven into soft ground for 
secure anti-slip protection. You would toe 
them out to move or store the ladder. The 
undersides ofthe riveted-on feet would be 
made of serrated but resilient material for 
a good grip on surfaces where spikes 
couldn't be used. 


bottled air. The line-clearing air pump 
might also be used to lighten a hose so it 
could be more easily maneuvered up 
stairs and into hard-to-reach places, and 
more quickly stowed once a fire has been 
brought under control. 
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Andiron spaces stacked logs 


Logs and firewood ignite more readily 
and burn more thoroughly when they're 
not too tightly stacked. Providing a gap in 
one upper horizontal of this andiron 
would angle a log stack in a way that's 
said to promote smoother, more con- 
trolled initial burning and lessen the like- 
lihood that top logs will smother lower 
ones when they fall through the grate. 


Hinges tip low-profile camper 


Rollers riding in curved, nonconcentric 
slots of these pickup-bed hinges would tip 
a cab-high camper shell up or down with- 
out interference between the cab and 
shell. It'S said the spring-assisted hinge 
(which could be winched or power-driv- 
en) would speed and simplify access to 
both truck bed and camper, and permit 
shells to be designed to extend the full 
length of the truck bed. 


Slides projected from album 


You could find slides fast in this illumi- 
nated album and project any one of 
them—right side up—in any order. Slip- 
out album sheets, with slides stored in 
protective see-through pockets, could be 
previewed on the projector deck. Indexers 
would then let you position the overhead- 
type projector to show the individual 
slides that you want to see. 


The following patents have been issued on these inventions: Air/water 
hose—No. 4,134,457 to R. F. O'Reilly, Valley Stream, N.Y.; Ladder spikes— 
No. 4,039,047 to C. E. Larson, Brooklyn, N.Y., and E. T. Records, Warsaw, 
Ind.; Fireplace andiron—No. 4,029,078 to R. E. Eller, Seattle, Wash.; 
Camper-shell hinge—No. 4,101,162 to L. Koehn, Halstead, Kans.; Slide- 
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album projector—No. 4,133,605 to B. C. Wiggin, Wellesley, Mass. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if address above is insufficient, address him by name 
and patent number in care of the Commissioner. 


IMPORTED CANADIAN WHISKY :А BLEND-BO PROOF - CALVERT DIST CO. NYC 


Right from the start, its Canadian spirit 
rises above the rest. What makes it 
such a popular choice? Super lightness. 
Superb taste. If that's what you'd like, 
take off for Lord Calvert Canadian. 


ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


On Cape Cod: 


Solar 


with air-type collectors, 


ome 


woodkstove backup 


By RICHARD STEPLER 


Nine dollars and sixty-three cents: 
That's the total amount John Moody 
spent last winter to keep his house 
comfortably heated in Falmouth, 
Mass. Most of the energy came from 
the sun—either directly, streaming in 
through the home's south-facing win- 
dows, or indirectly, via solar collectors 
on the roof and a rock-filled heat-stor- 
age bin in the basement. 

The only other source of heat: a 
wood stove, fueled with oak logs. 


John Moody's solar home nestles into a 
south-facing hillside on Massachusett's 
Cape Cod. Moody (shown in inset) built 
324 sq. ft. of air-type solar collectors him- 
self. Cost of materials: $619. 


These Moody felled on the heavily 
wooded three acres that surround his 
home. It took a cord and a half of wood 
to supplement the solar heat over the 
winter. Total cost: zero. 

The $9.63? "That," says John 
Moody, "was for electricity to run the 
fans." | 

While the climate on Cape Cod 15 
tempered by its proximity to the At- 
lantic Ocean, it still boasts a 6000-de- 
gree-day heating season. It's obvious 
that teacher/oceanographer Moody 
did his design homework to come up 
with such a successful home. (Moody 
is no novice in solar design; regular 
readers of this series might recall that 
we featured another of Moody's 
projects in the December '78 issue: a 
solar bay window he incorporated in 


the remodeling of another house.) 
Moody's home incorporates many en- 
ergy-conserving features: 

€ The first floor is dug into the 
south-facing hillside; north and east 
walls are eight-inch-thick concrete 
with two inches of urethane insula- 
tion on the outside. 

9 Exterior walls are built with 
2X6's and insulated with six inches of 
fiberglass (R-19); ceilings have nine 
inches of fiberglass (R-30). 

® An air-lock (double door) en- 
trance is provided on the southwest 
side of the house. 

9 Double-glazed windows are pre- 
dominately on the south and east. 

9 A garage/shop acts as a buffer 
against northerly winter winds. 

Moody's house is actually oriented 
15 degrees east of due south. "That's 
to collect sunlight earlier when the 
day is coldest," he explains. In all, the 
house's passive-design features en- 
able it to "heat itself" on sunny win- 
ter days when the temperature is 
above 30 degrees F. During this time 
the "active" solar heating system 
stores heat for use at night. 

Moody designed this system with 
the help of Total Environmental Ac- 
tion (TEA), a Harrisville, N.H.,-based 
group of solar architects [see "Solar 
Architecture—It's More than Putting 
Collectors on the Roof," PS, July '76]. 
He chose a hot-air system over liquid- 
type systems for four reasons: 

9 No problems with freezing. 

9 He could easily build it himself. 

Continued 


TASTE THE GOOD TIMES. 


(01973 BAW T Co 
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RALEIGH 


Lights, 9 mg. "tar", 0 .8 mg. nicotine; Lights 100's, 9 mg. 
"tar", 0 .9 mg. nicotine av. per cigarette by FTC method. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


Extra Burley tobacco fortifies the flavor. 


Finally! Genuine tobacco flavor in a low 'tar'cigarette...plus Double Gift Coupons. 


For free Gift Catalog.Call toll-free: (1-800) 626-5510.(Ky. residents call toll-free: (1-800) 752-6010.) 


Solar home 


[Continued | 


ө It would cost less (Moody's actual 
cost of materials came to $3000). 

e And the system could circulate 
air in the summer for cooling. 

Moody's solar collectors consist of 
three nine-by-12-foot units (net area: 
324 sq. ft.), tilted at 45 degrees. Heat- 
absorber plates are Sears aluminum 
panels, painted with a black absorber 
coating from Kalwall's Solar Compo- 


nents Division (Manchester, N.H.). 
Glazing is Kalwall’s UV-treated Sun- 
lite fiberglass. 

TEA suggested a divided rock stor- 
age so that hot- and cold-air ducts 
could both be located at the top of the 
bin (see cutaway). 

Since Cape Cod’s summers tend to 
be humid, Moody runs the solar heat- 
ing system year-round to keep.the 
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Cutaway view of Moody's solar home 
shows major components of dual air dis- 
tribution systems he designed with the 
help of TEA (see text). Solar air-handling 
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rock storage dry. To take advantage of 
the heat in summer he installed a grid 
of pipes to preheat water going to the 
domestic water heater. 

‘Moody (5 Firetower Rd., Falmouth, 
Mass. 02540) will answer readers’ 
questions if accompanied by a SASE. 
For $3 he'll provide a booklet that in- 
cludes drawings, performance data, 
and material and supplier lists. Bs] 
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system moves air heated in collector (di- 
vided into three 108-sq.-ft. sections) to 
and from rock-filled heat-storage bin. А 
34-hp blower provides the energy for this 


task. A separate system ot ducts, with its 
own '4-hp fan, circulates heated air from 
storage to the house. A third blower dis- 
tributes air heated by wood stove. 
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air temperature ranged from 66 to 70 degrees F, a remarkably 
small variation. Again, no backup heat was used. 


Two consecutive sunny winter days are charted in the graph 
above. During this two-day period, Moody's recordings of indoor 
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With GUL's Micro Scan, you 
| can own a high-technolo 
radar detector for only $79 
Your radar detector should do 
two things well: give you as much 
advance wärning of police radar as 
possible, and screen out false 
signals. And few competitive units 
| are able to perform both these 
functions well. However, the GUL 
G-73, developed by B.E.L. Labora- 
tories represents a breakthrough in 
| both sensitivity and false signal 
rejection in a compact, well- 
designed case. 


Road Superiority. 

The 10-year researched GUL 
has been tested numerous times 
against such units as the Fuzzbuster 
XK, the Whistler XK and the XK 
Snooper. In separate tests conducted 
by the Canadian Tire Corporation 
and Motor Consumer Report, the 
GUL demonstrated a detection dis- 
tance significantly greater on both X 
and K bands, than all three competi- 
tors. Its nondirectional elliptical horn 
antenna receives these signals from 
front, back, and sides, and is even 
| sensitive enough to detect the new 
short pulse KR-11 radar. Signals of 
less than .01 millionths of a volt 
(ranging from 9.445-24.445 GHz) 
are sufficient to trigger the alert 
signal and provide valuable warn- 
ings when approaching hills and 
curves. An adjustable gain control 


A good driving record makes for lower insurance 


rates and prevents possible loss of your driver's license. 


GUL can help protect yours. I! may even pay for itself 
within the first year of use, depending upon your 
driving habits. 


knob lets you optimize GUL's sen- 
sitivity for both city and country 
conditions. 


Doesn't Cry "Wolt." 

The GUL takes full advantage of 
modern integrated circuit tech- 
nology to provide a capability of 
more than 100 transistors. Many 
competitive units try to get by with 


as few as 20 transistors and they just 
don't work as well. GUL's sophisti- 
cated circuitry is completely 
shielded by a diecast and extruded 
aluminum case. This not only 
provides a better wearing case than 
the often used plastic ones, but also 
protects the input terminals trom 
stray signals, the most common 
cause of false alarms. In addition, 
the GUL uses an internal voltage 
regulator, commutating filter, and 


E (800) 227-3436 


synchronous detector to reduce 
power consumption to a minimum 
and provide a more stable gain 
setting—fteatures usually found only 
in units costing twice as much. 


Two Warnings You Can't Miss. 

The GUL uses a double warning 
system. Both a tone and light come 
on in the presence of radar. Апа 
both remain on until radar is gone. 
You're never lulled into a false sense 
of security by a tone that sounds 
once and then goes off. And you 
can control the tone with a front- 
mounted on/off switch. 


Quick Installation. 

The GUL detector is one of the 
most compact units available, meas- 
uring only 4 “x3 "x4!^ ", and weigh- 
ing just 20 oz. Its aluminum case is 
finished in glare-free matte black 
and comes with its bracket in place. 
То mount, simply take the adhesive 
Velcro pad, peel off the back, and 
adhere it to the top of your dash- 
board. The bottom of the bracket 
has a matching Velcro foot which 
anchors em unit securely on top of 
the dash. It plugs into your cigarette 
lighter. Thats all there is to it. The 
same Velcro mounting also allows 
for easy removal in seconds to 
prevent theft. The small size GUL 
will fit into any glove compartment. 


Try И Yourself. 

Order the new GUL detector 
today. Better yet, road test it your- 
self. See how comforting it is to 
observe police radar when it's ob- | 
serving you. If you dont find it to be | 
the best electronic counter -intelli- 
gence you can have for $79, simply 
mail it back. Your GUL comes with 
The Sharper Image two-week return 
privilege and a manufacturer's 
1 20-day warranty. 


ORDER арчу ax 
Call ll the toll- des ba ss in ds 8 
gg below and charge it to your credit 


= card,or send check for $79 plus m 
И $2.50 delivery (add $4.74 tax in CA). 8 


э In California (800) 622-0733 


THE SHARPER IMAGE ` 


260 California St., Dept. GL-051 
San Francisco, CA 94111 
(415) 788-4747 
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PScar test & driving report 


Five sporty impor 


— lively performance with a touch of luxury 


By JIM DUNNE and ED JACOBS 


PHOTOGRAPHS BY GREG SHARKO = 8 E " 
W TS T PS ratings— 38 Pf: H is ie 
ant to put some zing into your driv- | ۴ 22 ФЕ 2б жо 55 
ing, but hesitate because you're con- test report in a nutshell Fuel economy 3 5 3 4 4 
cerned about fuel economy? The im- The ratings are based on test results Acceleration 9 9 © 9 9 
ports we tested for this month's report | апа measurements. Results should be Braking 4 43 2 1 
could answer your needs. They're read with the understanding that they Handling M. з B Ж оч 
ll sportsters that provide V8-like reflect tests only on our sample cars. евпочувшошу а в 3 в 2 
взела ВЮ р 8 MERE m Ride comfort 3 2 3 Z 2 
performance with four- and six-cylin- An excellent rating is 5 points; very у. n & 4 B DO 
der, fuel-stingy engines. And they good, 4; good, 3; fair, 2; poor, 1; very A. ness 322 3 3 
come in high-styled bodies that say poor, 9. Visibility E 3 j БА 
"let's put some fun in your driving." Entrylexit ease 4 2 2 3 3 
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Five spirited imports (clockwise from front left): Mazda 626, Toyota Celica Supra, Datsun 810, Saab 900 Turbo, H 
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| Its as small as a candy bar, and 
even thinner. 

Yet Casios new Melody-80 com- 
bines no fewer than nine separate time- 
keeping functions, the talents of a 
sophisticated electronic calculator, and it 
entertains you with Beethoven. Аз well 
as your own immortal musical creations. 

And you can be among the first to 
have one in your pocket, simply by 
picking up your phone and ordering 
directly from The Sharper Image. 

А 2-alarm alarm clock. 

Аз a start, this is likely to be the 
most useful home or travel timekeeper 
you ve ever owned. 

With +15 seconds per month 
quartz accuracy, it displays hours, 
minutes and every second, plus the day 
ol the week—in crisp, oversized liquid 
crystal digits. It also gives you a four 
tone chime on the hour, if desired. 

You press a but- Bil = 
ton, and there's the 
date. Incidentally, its| 
calendar is pro- 
grammed to make Eo d M 
automatic end-of- ha Ws m m sa 7 
month a djustments | nnn 
for the next 120 | E RE 


the exact second—from 1 second to 24 hrs. 
Operating continuously, the Melody-80 

performs for up to 12 months without a 

battery change (replacements are avail- 

able from any jeweler or camera store). 

Full function stopwatch 

plus calculator. 

While remarkably compact, no 
sacrifices have been made for size. 

In stopwatch mode, the Melody-80 
times events to the nearest 1/10 second, 
up to 24 indicated hours (and beyond, 
with automatic startover). 

It tracks elapsed times, laps and time- 
outs, even 1-2 finishes—a feat very few 
stopwatches can accomplish. 

The calculator solves your toughest 
figuring to 8 digits. Provides every calcu- 
lator key with its own musical note to re- 
mind you entries are being correctly made. 


It gives | TE a [2] : e e C3 
репе jiii caso» ш £99 O O wo 


alarm systems; mem = = me 
| each of which may While marvelously compact (4-4/2" x 2-4/4" x 5/46"), the Melody-80 provides an ample 
be set to si gnal you amoun. ہا با‎ d S PS keys, fecueing the chance of making incorrect entries. 
AM or PM with either electronic beeps It works with plus and minus num- 
or 20 seconds of classical music. (Alarm bers, square roots, percentages, dis- 
1 plays Tarantella Napoletana; alarm 2, counts, mark-ups and more. Even solves 
several bars of Beethoven's Fiir Elise.) mind boggling calendar calculations, 
You can also choose between like: "What day of the week falls on 
| melody or beep with its additional count- January 1, 1982?" 
down timer which гап he set tn e off at And wor cale ilatiens don't even 


A POCKET CALCULATOR ‘STOPWATCH ALARM CLOCK 
THAT MAKES MUSIC. 


interrupt clock or stopwatch functions. 
Ready, Maestro? 

As you must have figured out by 
now, the Melody-80 doesn't contine its 
genius to strictly serious business. 

By flicking the upper right-hand 
switch, you convert its calculator buttons 
into music keys, a full 11 note scale from 
AtoD. 

Entertain your triends with clean, 
synthesizer style sounds. Play anything 
from boogie to Bach. Tunes can even be 
amplified with a microphone and home 
stereo for surprisingly rich tones. 

Ready for an encore? Simply touch 
the button and hear your creation 
repeated in a rapid, even rhythm. 
Applaud. Or get your money back. 

This new everything-in-one instru- 
ment is only $49.50. Which includes 
complete instructions, carrying case, 
desk-top stand, batteries, one-year manu- 
facturers warranty and convenient serv- 
ice by mail, if needed. Plus, The Sharper 
Images own two-week return privilege. 

If it's not the most superb calculator 
you ve ever seen, just send it back as new 
[ог a complete and courteous refund, no 
questions asked. Апа we really mean it. 


holders may use our toll-free ordering 
number. Or send check for $49.50 
plus $1.50 delivery. Add $2.97 tax in 
California. 


(800) 227-3436 
In California (BOO) 622-0733 


THE SHARPER IMAGE 
260 California St., Dept. CM-051. 
San Francisco, CA 94111 

(415) 788-4747 
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PS car test & driving report 


Supra cuts back to original lane of high- 
speed double lane change, a check of 
accident-avoidance capability. Mazda and 
Saab tied for best performance; Toyota, 
Honda, and Datsun trailed slightly. 


Prelude was remarkably supple, felt spe- 
cially designed for our slalom course. 
Despite easy, at-home feeling, it did not 
rate faster than Mazda and Toyota in the 
maneuverability test. Pylons in slalom 
are spaced 48 feet apart. 
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We couldn't test all the cars in this 
class, but the vehicles we did examine 
are among the newest and best-sell- 
ing of the breed: the neat little Honda 
Prelude, Toyota's slick Celica Supra, 
the stately Datsun 810 coupe, Maz- 
da's surprising 626, and the Saab 
900 Turbo. Performance, handling, 
and, to some extent, fuel economy are 
common features. But contrasts are so 
vivid that the models can't really be 
put in a single class. 


Saab 900 Turbo 


Want performance? The Turbo is 


the runaway winner in this group. It 
accelerates from zero to 60 mph in 
11.4 seconds with two people aboard, 
and has a tight, sure-footed, highly 
controllable feel. It's the best-han- 
dling Saab we've seen. 

The Turbo is built on the all-new 
and bigger 900 chassis introduced last 
November. The longer wheelbase, 
new suspension, and Michelin TRX 
tires combine to make the car's han- 
dling remarkably tenacious, without 
losing good ride or wet-weather per- 
formance. In fact, PS editor Richard 

Continued 


as grandma's kitchen ice-box. 


Does your family groan when it's time to 
empty all that yucky water out of the 


cooler? Are you getting tired of paying for - 


food that goes bad? When somebody even 
mentions the word "ice" – do your back and 
shoulders ache a little? 


YOU'VE COME TO 
THE RIGHT PAGE. 


There’s good news here: The Aerospace 
Program has spun off a portable refriger- 
ation breakthrough! 


Big Research Discovery 

Space scientists at Cape Canaveral had to 
keep critical components in rockets and 
satellites cool. They needed something 
small and light...something that used 
very little power but was absolutely reli- 
able...something that wouldn't konk out if 
it were tipped up, down, or sideways. The 
result? Solid state thermoelectric refriger- 
ation modules that went to the Moon. 


Enter Koolatron 

Koolatron was quick to see the civilian-use 
possibilities of these modules for portable 
‘refrigeration. They worked until they 
developed Koolatron - a 12 volt portable 
electronic refrigerator that uses the same 
powerful solid state thermoelectric refrig- 
eration modules used in rockets and satel- 
lites. 


Saves Inconvenience 

No more driving for miles or heading into 
shore for ice. Plug it in a lighter socket in 
your car, boat or van. Or run it off a 12 volt 
battery charger plugged into 110 volts. 


Saves Energy 

Koolatron uses very little juice — an 
average of only two amps when the 
temperature outside is 70 degrees 


Fahrenheit. That's less power than it takes 
to light a 30 watt bulb. Once contents are 
cold, you can turn it off at night to save 
power. Contents will stay cool for at least 6 
to 12 hours. Your muscle energy is con- 
served, too. It weighs only 15 pounds — and 
you'll never have to haul ice again! 


YOU SAY YOU'RE FED UP 
WITH HAULING ICE? 


Read about THE electronic breakthrough that 
has made the portable ice chest as obsolete 


Model 
F1A shown. 


The new Koolatron keeps 40 lbs. of food at 
household refrigeration temperature but weighs 
only 15 lbs. Only 21" x 16" x 16" ext. 


Saves Shopping Trips 

Koolatron holds more — so you spend less 
time shopping. Although it measures no 
larger than most ice chests, its 36 quart 
capacity is not half-filled with ice and 
sloshing water. So there's more room for 
food — 40 pounds of it, or 40 large cans of 
soda pop! 


Saves Food 

This isdry cooling we're talking about. Not 
the damp kind that breeds mold and can 
turn perfectly good food bad overnight — 
exposing the whole family to needless risk. 
Koolatron keeps your food cold and dry. 
With food prices so high, it's a shame to let 
any more meat and milk or sandwiches 
spoil! 


Saves Money 

Ice is expensive these days. So is the 
gasoline you use in looking for it. Don't 
waste another dollar this way! Get yourself 
a new Koolatron 12 volt portable electronic 
refrigerator and LET IT PAY FOR ITSELF. 
That's right. The money thrown away on 
ice and gasoline and spoiled food — not to 
mention what your own time is worth — will 
MORE THAN PAY for your new Koolatron 
in a single year! 

Proof: А recent survey of Koolatron owners 
revealed their average saving was $156.03 


SOUND FAMILIAR?... “Mary, where do you want this 50 pounds of ice?"... "Wait George, [m not 
through draining the ice chest"... "Dad-dy - youre dripping more water where Гое mopped the 

floor!'"... "Hey, Mom, these tuna salad sandwiches are soaking wet -and (phew!) they smell bad." 
.. "Mary, quick, I'm going to drop this i5 Vo S& ice on my toes"... "George — '" 


injust nine months. Some claimed they had 
saved over $500.00 on ice, gasoline, spoiled 
foods, and the restaurant meals made 
necessary when the ice ran out. 


No Toy 

Koolatron is built to /ast. The rugged case 
is filled with the best insulation available- 
rigid urethane foam. Its heavy-duty handle 
can take loads of 150 pounds or more. 
Hinges and latches are made of non- 
rusting polypropylene. The exterior is a 
handsome harvest gold with a white, 
easy-to-keep-clean interior. Four non-slip 
rubber feet keep it from marring boat or 
camper surfaces. 


No Hassle - Ever 

Koolatron was designed by engineers who 
are also boatowners and campers. They 
know you want something simple that 
doesn't break down and is easy to service. 
Because of Koolatron's solid state construc- 
tion your unit should never require any 
servicing unless physically damaged. 

If service is ever required, it is available 
through our service depots in Batavia, NY, 
or Barrie, Ont., Canada. 


` So Reliable It's Guaranteed 


For One Full Year 

Your new Koolatron comes with a written 
one year guarantee plus complete instruc- 
tions and helpful information. If you need 
additional help or advice anytime, you can 
call or write for a personal reply. 


21 Day Money-Back Trial Period 


Use your Koolatron for 21 days after you 
receive it. If for any reason you are not 
totally satisfied, return it for a prompt 
refund in full. 


Buy now at our new low price 

Good news. Our increased sales have over- 
come mounting material costs. So for now 
we can pass on a saving of $10.00 per unit. 
Formerly $169.00. Now $159.00 + $7.00 
handlingandshipping($179.00in Canada). 


Adjustable Thermostat Option 
For an additional $10 you can order the 
Koolatron with an adjustable thermostat 
in place of the standard fixed temperature 
thermostat — order model F1A. 


Phone your order in collect 
now to (705) 737-0842 


Or use this handy order coupon. 


yeu a 
[LIMITED i 


Bg 56 Harvester Avenue, Batavia, New York 14020 

Canada: 230 Bayview Drive, Barrie, Ontario 
L4N 4Y8 

Send me — Koolatron F1 iu $1591$179 in Canada) - 
$7 each for handling and delivery in USA or Canada 
(N. Y., Quebec and Ontario residents add sales tax). 
—I want model Fl A and have added $10. 
| understand that if | am not satisfied, 1 тау 
return it undamaged within 21 days and get a 
full refund. 


Dept. 837 


| enclose my O check Z money order for $ 
or please charge my G Visa C Master Charge 
|| C American Express 


Acet. No. 


Expiry date. ___ 


i. Please send colour brochure only. 


Signature — 
il inecessary to ship merchandise: fh 
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State/Prov. Zip/Postal Code 
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Datsun 810 panic-stops from 60 mph. Its 
mediocre stock tires lacked adhesion, 


Stepler told us, "I know it's impos- 
sible, but the car feels even more 
stable in the rain than on dry pave- 
ment." Standard power steering on 
the 900 Turbo has eliminated its 
predecessor's truck-like steering 
quality in parking, yet it retains a 
precise feel on the road. 

Inside, the front still has the illu- 
sion of being just slightly cramped, 
partially due to the bulges from the 
front wheel wells. The curved wind- 
shield, sweeping hood line, and nu- 
merous instruments, combined with 
that, give a cockpit-like feeling. In 
the tradition of European luxury 
cars, seating comfort is first class, 
with full support for your legs and 
torso, even in high-G turns. Driving 
position and visibility are also out- 
standing. 

Unfortunately, the heater and air- 
conditioning controls are complicated, 
difficult to understand, and require 
too much attention, especially on 
the driver's part. 


Warning-light arrays like Prelude's are becoming common. 
Unusual speedometer/tachometer may bother some at first. 
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Saab Turbo's interior is more spacious than its predecessor's, 
and very luxurious. Seating comfort, visibility are outstanding. 


and they hampered the car's performance 
in all the dynamic-testing areas. 


Honda Prelude 


Honda made numerous changes to 
the Accord chassis when designing 
the sporty new Prelude coupe. The 
drive train and many suspension 
parts are carried over, though slightly 
revised. The body and chassis, how- 
ever, are new in style, shape, and 
carrying capacity. 

The Prelude is really a 2+2, and 
so the rear seat has been squeezed 
down to almost unusable proportions. 
The front seats, though, are com- 
fortable and fully adjustable, and 
the room up front is just as good as 
in the Accord. 

In Honda tradition, a long list of 
special equipment is standard on the 
car. Power brakes, five-speed trans- 
mission, radial tires, power sunroof, 
tachometer, intermittent wipers, 
rear- and side-window defrosters, 
tinted glass, and a digital clock are 
most notable. 

Performance is nowhere near that 
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of the Saab, however. The Prelude 
accelerates to 60 mph in a creditable 
14.4 seconds, but that leaves it the 
slowest in the group. Performance 
takes second place to comfort in this 
model. The interior is comfortable, 
and the four-wheel independent sus- 
pension 1s comparatively smooth over 
most road surfaces. Controls are 
logically and handily placed on the 
instrument panel. 

Despite criticism of the instrument 
panel from some users, it doesn’t take 
too long to get used to the unusual 
design. In addition to the unique 
combination speedometer/tachom- 
eter, the Prelude panel offers a neat 
reminder system for maintenance 
chores like oil changes, plus column- 
mounted stalk controls for headlights, 
wipers, and washers. 


Toyota Celica Supra 


The Supra is a longer, more power- 
ful model in the Celica lineup, one 
that offers the company’s top per- 
formance package: a 2.6-liter fuel- 
injection overhead-cam six. That 
makes a huge difference when com- 
paring the Supra to other Toyotas. 
It also has four-wheel disc brakes, 
air conditioning, tilt steering wheel, 
AM/FM-stereo radio, and a five-speed 
transmission as standard. 

Supra is very much a luxury sports- 
ter. It’s quiet inside, smooth perform- 
ing, and has a ride that matches the 
comfort of some midsize American 
sedans. The interior is very plush, 
and there is a full set of gauges, in 
addition to a tachometer, trip odome- 
ter, clock, and light-up information 
center. Amenities like cruise control, 
sunroof, and electric windows were 

Continued 
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Recipe: Split whole ducks in halves and flatten with side of cleaver. Place on rack in flat bake pan and bake at 375° ? for 1 hour. Baste every 10 minutes with 


barbecue sauce. Turn and cook other sides 1 hour. Continue basting. For sauce: mix 4 lb. butter, V cup catsup, 1 tbsp. sugar, 12 tbsps. lemon juice, 1 tbsp. Worcestershire 
sauce, ground pepper to taste, 1 tsp. salt, 1 clove pressed garlic, 1 chopped small onion, Và tsp. Tabasco sauce, Simmer covered, 5 minutes. Makes sauce for 4 halves. 


THERE'S ONLY ONE WAY TO MAKE 
CHESAPEAKE BARBECUED DUCK. 


THERE'S ONLY ONE WAY TO MAKE A MARLIN. 


If there’s a heaven for duck hunters, there’s 
only one place it could be — The Chesapeake. 

But as out-of-this-world as the duck hunting is, 
it’s the duck recipes that are really special. And 
Chesapeake Barbecued Duck is a delicious example. 

We hope you'll try it. But remember. Don't 
change a thing. After all, nothing can ruin a good 
recipe like fooling with the ingredients. 

And good ingredients are something we know _ 
about. We put some of the finest == 
into every one of our 
Marlin 120 Deluxe 
Magnum Pë 

ut. shotguns. 
лаф y= For instance, the 120 Deluxe 
| comes with a receiver that’s machined 
from solid steel. 
There’s a steel, floating ventilated rib. And 
double action bars for smooth, twist-free operation. 

There’s a special slide lock release. Eight barrel 
options, all interchangeable. Extra large safety button. 
Stainless steel, non-jamming shell follower. And a 


checkered American black walnut stock, with 
ventilated recoil pad. 

Available in 12-gauge, the 120 Deluxe handles 
2%” Regular, 224" Magnum and 3” Magnum shells 
interchangeably. 

And now there's a special economy-priced 
version of this classic shotgun. — 
The new СІепће!а___ === | 


کے 


Model 778. It's got nearly 
allthe quality features of 
the 120, but at a price that makes it an 
exceptional value. 

You can check out both the 120 and the 778 
at your gun dealer. Also, ask for our new, color 
catalog, or write and we'll send you one. 

Incidentally, anyone high school age or 
younger can win up to $2000 in the Marlin Hunter 
Safety Essay Contest. Students must be enrolled 
in, or have completed, a Hunter Safety Course. 
Write for entry form. Marlin Firearms Co., North 
Haven, CT 06473. 


Made now as they were then. 


PS car test & driving report 


part of our test car, and show how 
civilized a moderately priced sporty 
import can be. 

Seating is first rate. Three adjust- 
ments are available to driver and 
passenger: fore and aft, rocker tilt, 
and recline. The rear seat, however, 
is less comfortable because the low 
roof line interferes with headroom. 
Knee room is also inadequate. 

Supra's performance is among the 
best of the Japanese imports, and 
front seat comfort is top-rated. Good 
fuel economy, however, is not one of 
its attributes. We got only about 20 
mpg on the highway. 


Mazda 626 


Mazda's neat little 626 coupe is a 
delight to drive. Its 120-cu.-in., four- 
cylinder engine is well matched to the 
2500-pound chassis, so fuel economy 
is outstanding. We averaged about 
3l mpg on the highway. 

By modern standards, its accelera- 
tion is definitely respectable. The 
626 recorded a 13.8-second time for 
zero to 60 mph with two passengers 
aboard (our standard test). While 
outclassed by high-powered sports 
cars like the RX-7, the 626, with its 
five-speed transmission, is perky and 
fun to drive. Mazda intended it as 
competition for the BMW 320i, and, 
the more you drive it, the more BMW- 
like smoothness and tenacity you'll 
find. 

Everything about the 626's basic 
design is conventional, but raised to 
a high level. It offers traditional front- 
engine/rear-drive power train, a 
piston engine, and a notchback body. 


The front seats have a lumbar sup- 
port device adjustable to your in- 
dividual posture, and are very com- 
fortable. As is typical of Japanese 
imports, the 626's seats offer the rock- 
ing, reclining, and fore-and-aft adjust- 
ments. 

А most unusual feature is that the 
split rear seats fold down (in %/% 
arrangement) to give a load floor that 
stretches from trunk (remember, it's 
not a hatchback) to front seats. Rear- 
seat headroom and legroom are 
among the best of any sporty car, 
including those made in this country. 
For individual comfort, the rear win- 
dows roll down—all the way—unlike 
most U.S.-built cars. 

Though the car can be equipped 
with many comfort options, including 
factory air conditioning, it has the 
overall feel of a less luxurious car 
than the others we tested. However, 
that in no way detracts from its being 
very enjoyable. 


Datsun 810 


The 810 is Datsun's top-of-the-line 
family car, and the two-door version 
is new this year. The engine is the 
2.4-liter overhead-cam fuel-injection 
six from the famed 240-Z, and pro- 
vides rock-steady operation at most 
speeds. Àn overdrive five-speed is 
standard, and it's well suited to sporty 
driving. The chassis layout is con- 
ventional, with front engine and rear 
drive. 

The instrument panel is like those 
you find on high-priced imports and 
sports cars—busy looking to some, but 
informative to those who care about 
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their car. A unique feature is a pair 
of warning-light clusters that alert 
you to malfunctions in eight different 
systems. 

Comfort features include the req- 
uisite seat adjustments for rocker- 
tilt, fore-and-aft, and recline motions. 
Rear-seat passengers have the luxury 
of roll-down windows for good ventila- 
tion. Special touches include power- 
operated outside rear-view mirrors, 
and remote releases for the trunk lid 
and gas-filler door. 

As would be anticipated from the 
high-performance engine, fuel econ- 
omy is not outstanding. However, it’s 
reasonable enough for a sporty car. 
Ours produced about 24 mpg in com- 
bined city and highway driving. 

It was only moderately surprising 
for us to find that this comparatively 
sedate-looking coupe has the handling 
capabilities to approach the small 
sporty cars. 

Unfortunately, our test car was 
hampered by mediocre tires, pre- 
venting it from performing up to its 
full potential. Excluding that easily 
remedied fault, we found the 810 a 
comfortable, luxurious, and pleasing 
car to drive. 
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Roll-out security cover on Supra hides iniu add snake's nest in Toyota мен 
valuables from greedy eyes, but is easily 


acterizes the complex fuel-injection six- 
cylinder engines in small chassis. 
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| PS serviceability ratings 

| How easy is it to service these cars? To | 
give you an approximation of how dif- | 
ficult it is for a typical person to per- | 
form various service operations, we 

| examine each test vehicle. The num- 
bers mean: 1, very difficult; 2, difficult; 
3, average degree of difficulty; 4, easy; 


Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Checking the engine: 
Spark plugs 
Distributor 

Carb adjustment 

Oil filter 

Oil fill 


Replacing hoses: 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs: 

| Headlights 
Taillights 
Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 
Changing belts 
*Sealed 
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| Brakes 


Saab 900 Turbo, Honda Prelude, Toyota 
Celica Supra, Mazda 626, and Datsun 810 
—dimensions, specs, and test results 


Ground clearance ............... 
Front head room 
Front hip room НЕЧИИ 
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Rear hip room 
Rear leg room (min) ........... 
Rear knee room (min.) 
Couple distance 
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Engine type ................... 
Displacement (cu. in./L) 
Compression ratio .... 
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Steering 
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Turns, lock to lock 
Turn diameter (ft) .............. 
Front suspension 
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Rear suspension 


Front stabilizer-bar 
diameter (in.) 
Rear stabilizer-bar 
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diameter (in.) 
Trailer towing (max. Ibs.) uu stra 


Trailer tongue weight (max. Ibs.) .... 


| DR. swept ies: 04 In) .... 
Fuel tank (gal) ................ 
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Curb weight (Ibs. ) 
F/R weight distribution (96) 


Fa aT 4 агар 8 8 N R8 и ар 


rrr res ee eee se 


LENIN 


$4.9. W.B H вов Lb' RB RB B RR 


ват ROB BOR f 


тп ш пгт иш пг Ё р кг г rom bob г 


Bod ee ee 8 


s 4 à 3 аып аа 


Brake test (hot) 60-0 mph 
Stopping distance (ft) ......... 
Pedal pressure iy 
Disc temperature 

Interior noise (@ 60 A (dBA) ую 

Handling test (mph) 

Maneuverability test (mph) 
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180-65HR390 
a and pinion, 


200 


Independent, 
transverse A-arms, 
coil springs 

Rigid beam axle, 
coil springs 


200 
Disc/disc, power 


AM/FM stereo 
$215, metallic 
paint $275 


123 


radia 
170-7 08R 13 


ndent, 


Inde 
Mac n struts 


0.43 
Not recommended 


Toyota Mazda 
Celica Supra 626 
103.5 98.8 
181.7 173.8 
51.8 53.3 
65.0 65.4 
53.7/53.8 53.9/54.3 
5.7 6.1 
35.0 37.2 
44.0 52.4 
43.0 40.2 
33.0 34.2 
42.0 520 
30.0 33.3 
—0.5 2.0 
27.0 27.0 
OHC 6 ОНС 4 
156.4/2.6 120.0/2.0 
8.5:1 8.5.1 
FI. 2 ВЫ. 
110 @ 4800 80 @ 4500 
136 @ 2400 105 (& 2500 
Five-speed Five-speed 
manual manual 
3.90.1 54:1 
Bndgestone ВЕ. Goodrich 
RD106 Steel Steel-belted 
Wide 70 radial radial 
135-70HR 14 165-5813 
Recirculating ball, Recirculating ball 
power manual 
16.5:1 Variable, 
19.5-23.5.1 
3.75 4.5 
п.а. 31.5 
dependent, | dent, 
MacPherson struts — struts, tension 
rods, coil springs 
Solid axle, coil Live axle, four 
springs trailing arms, 
Panhard rod, 
vartable-rate 
coil springs 
0.75 0.83 
None 0.63 
n.a. n.a. 
n.a. n.a. 
Disc/disc, power Disc/drum, power 
377.6 265.8 
16.1 14.5 
24.3 11.4 
31.0 30.0 
2855 2565 
53/47 50.7/49.3 
$9578 $5795 
$10,233 $5795 
Cruise control None 
$115, sunroof 
iind aluminum 
$20 
12.3 13.8 
13.1 16.6 
132 148 
140: 100 
210 236 
153 179 
125 95 
670 668 
68 13 
624 64.7 
29.1 29.1 


TEST CONDITIONS: Ambient temperature, 60° F; relative humidity, 73 percent; barometric pressure, 29.9 inches Hg 


*With rear seat folded 


Performance comparison with selected models 


1980 Chevrolet Citation V6 
1980 Oldsmobile Omega 4 
1379 Mazda RX-7 rotary 
1978 Porsche 924 4 

1978 BMW 320i4 — 

1978 Volkswagen Scirocco 4 
1978 Buick Skyhawk V6 


Mpg 
(EPA city) 

20 
22 
17 
20 
19 
25 
19 


Accelera- 
tion 0-60 
mph (5ес.) 
11.8 
15.0 
11.2 
12.2 
12.2 
132. 
14.3 


Brakes 60-0 

mph (hat) Handling Maneuvera- 
(ft.) (mph) bility (mph) 

E" 62.4 29.6 
163 64.7 29.6 
157 64.7 28.1 
168 64.7 28.1 
140 64.7 29.6 
127 624 29.6 
141 66.0 27.0 
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Noise @ 60 
mph (dBA) 

69 
69 

72 

75 

74 

73 

74 
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Shenandoah. ` Tests pave way for 


We Keep The Home Fires Burning. | sulfur roads 


Thé people at Shenandoah have brought the 
warmth of wood stoves to American homes 
for over half a century. We ve built thousands 
of them, from basic heaters to add-on furnaces 
to fireplace inserts. There are currently 19 models 
to choose from, each part of our 50-year tradi- 
tion of itidustry leadership and excellence. They 

“all come up with approvals from national testing 
"Чароғаіопеѕ and they all come with our warmest 
“wishes forthe pleasure and comfort of you and 

your home. 

Forproduct information and name of your 
nearest dealer, write: Shenandoah Manufacturing 
Company, Inc. Post Office Box 839, 

Department B, Harrisonburg, Virginia 22801. 


As gas for your car becomes scarcer, so 
does the petroleum product under 
your wheels—asphalt paving. A prom- 
ising new alternative—sulfur pav- 
ing—is now being tested, and may be 
available when asphalt usage is limit- 
ed by cost and shortage. 

The tests are being conducted at the 
Southwest Research Institute in San 
Antonio, Tex., on an 800-foot-long 
road paved with Sulphlex plasticized 
sulfur. Plasticized sulfur is sulfur that 
has been mixed at high temperature 
with at least two hydrocarbon prod- 
ucts, such as coal derivatives. The re- 
sult is a strong, flexible material with 
properties similar to asphalt. Pure 
sulfur crystals, by contrast, are very 
brittle. 

The Sulphlex test strip is part of a 
low-traffic road, and engineers will be 
evaluating its performance and dura- 
bility over the next few years. Sec- 
tions of the strip vary in consistency 
from the flexibility of asphalt to the 
hardness of portland-cement concrete. 
The asphalt-like Sulphlex is brown, 
and the more rigid mixture, black. 
The range is achieved by adjusting the 
number and type of hydrocarbon addi- 
tives combined with the sulfur. The 
additives are selected for their econo- 
my and availability, and most are by- 
products of other processes. 

SRI engineers used conventional 
equipment to lay the sulfur paving 
(pictured above), demonstrating that 
large-scale use of the new material 
wouldn't require large-scale pur- 
chases of new gear. 

The cost of sulfur paving is compa- 
rable to that of asphalt: an estimated 
$70 to $140 per ton (depending on con- 
sistency), as opposed to $80 to $100 for 
the latter. 

If Sulphlex proves practical for 
roads, it may also find other applica- 
tions where asphalt is now used, par- 
ticularly for roofing shingles.—Sandi 
Doughton 
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MODEL 120-K DO-IT-YOURSELF CASE KIT © 
IN бап LUXURIOUS 


1/4" BLACK ч), Li UT 
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| DIRECT SALE PRICE Es 

EA T — When purchased with - 
TUS ` movement, extra 

4148. 50 for case kit alone. 

- Regular Factory Direct. Price $199.50 · 


COMPARE Y YOUR R FINISHED CLOCK To THOSE RETAILING AT UP TO $850) 


ЕТ THE MC ОМ NUMBER ONE pu 
аз иңе {һе rout Loi ot ever чч. from Emperor Clock Company. Best оцай 
and best price. That's the мау we have always done business. And it's made __ 
Emperor the world's largest manufacturer of grandfather. clocks. Our - 
tremendous sales volume, together with the жум uction efficiencyin ourown | 
woodworking factory, is the main reason why we can offer such affordable 
prices on increasingly scarce, solid 34" kiln-dried black walnut. There's no 
better quality native hardwood! And now it can be yours in our most popuni 
gene اع‎ ap the ca Model 120-K. i 


MODEL 120-K IS A PLEASURE TO BUILD 


ченде pretend he jp rte pleasure you get from bullding : your own __ 
Model 120-K grandfather clock .. „а beautiful and functional creation with an - 
heirloom destiny. Emperor's kit makes itso easy. All kit pieces are accurately _ 
pre-cut from hand-matched solid 34" black walnut, kiln-dried to prevent _ 
warping and shrinking. Kit pieces are sanded smooth on both sides. All - 
miters, mortises and tenons are pre-cut at no additional cost. (If you prefer, — 
kits may be ordered unmitered for $10.00 less.) Divided swan neck and finial, _ 
waist and dial face doors, dial frame and basefront are pre-assembled.. 
Complete assembly instructions, screws, and all hardware included. No wood- ~ 
working experience oe Each piece may be reordered separately. cu 
SOLID BRASS EMPEROR MOVEMENTS AND DIALS 
0 IN E Wi WEIGHT DRIVEN + WESTMINSTER CHIMES - : 

Emperor's Model 1 101- M movement, with. dial, is made of solid brass by a 
well-known West German firm. Choose from either Tempus Aye (Time . 
Flies) or Moving Moon with lunar calendar. Both versions sound the West- 
minster chimes each quarter-hour and count the hour with а Big Ben tone. 
Movements include weights, solid brass weight shells, brass bob, pendulum 
and chimes. All plates are solid brass with pinions of hardened steel, _ 
Installation and dust are simple, following Mop tyr qp instructions: : 

MOVEMENTS CAI t ^. ONE-YEAR WARRANTY 


EE тр 
ORDER TODAY! THIS SALE ENDS DECEMBER 31, 1979. 


„Order Direct With This Form * Orders Shipped 2 to 3 Weeks © Shipping Charges Collect 
EMPEROR CLOCK COMPANY, Dept. 55-F  — Please Check: New Customer O з Ш 
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С MODEL 120-K 
ШШЕ SOLID x” 

sam BLACK WALNUT 
ES 74" x 16%" x 10" 


ES NO RISK! 
MONEY BACK 
GUARANTEE 


If for any reason you are not 
completely satisfied, return 
in original shipping carton 


Emperor Industrial Park, Fairhope, Alabama 36532 Previous Customer O 
CREDIT CARD TELEPHONE ORDERS WAT TR CALL AEG PRICE] лшн и 


QTY. [DESCRIPTION __ 
Model 120-K Solid У," Black Walnut Do-It-Yourself Case Kit T7 BE 

Purchase of Either Movement (Priced Separately Below) $199.50 $139.50 

Model 120-K Solid %4” Black Walnut Do-It-Yourself Case Kit » 

without Purchase of Either Movement (Priced Separately Below) | 51 $199.50 |51 49.50 


Моде! 101-M Movement Complete with Tempus Fugit Dial, 
__| Westminster Chimes for Model 120-K | 
ү | Model 101-M Movement Complete with Moving Moon Dial, 
Westminster Chimes for Model 120-K 


| within thirty days for prompt We accept personal checks TOTAL $. 
| refund. No questions. No Enclosed $______() Check ( ) Money Order _ lease Check: 1a residents only, 

excuses. e о IM Master Charge ( ) BankAmericard/Visa Unnitered " add 4% sales tax $.. — 

ubtract | 
*SUBTRACT $10.00 FOR NUMBER MELE EEDU E EELS GRAND TOTAL $ 
UNMITERED KIT TER пана Сө Las - биа ме. rS 
| каанын PLEASE SEND 
EMPEROR” NAME ii m HIER: COLOR BROCHURE П - 


©1979 EMPEROR CLOCK COMPANY 
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WORLD'S LARGEST MANUFACTURER CITY STATE ZIP. etm Ld ccm 
| OF GRANDFATHER CLOCKS TELEPHONE NO. Se 2 a 
All Rights Reserved VISIT OUR FACTORY SHOWROOMS MON.-FRI. 8 AM. TO 5 PM. EMPEROR INDUSTRIAL PARK, FAIRHOPE, AL. 


DETROIT REPORT 


By JIM DUNNE 


Turbine breakthrough 


With the development of a new, nonpo- 
rous ceramic, turbine engines will be able 
to run at the high temperatures necessary 
to make them competitive with piston en- 
gines. The material, called SiC (alpha sili- 
con carbide), has been hailed as a "rev- 
olutionary breakthrough." It will enable 
turbine engines to run at 2500 degrees F 
and match the fuel savings of diesel en- 
gines. Until now, car turbines have oper- 
ated in the 1800-degree range, limited by 
the melting point of their internal parts. 
The new material is slated for use in tur- 
bine wheels, blades, and regenerator 
discs. General Motors is now using the 
material in test engines for trucks, but it 
will be five years before SiC is fully prov- 
en. It could then go straight into produc- 
tion. The biggest problem with SiC is its 
incompatibility with metals. When heat- 
ed, it expands at a different rate, which 
causes sealing problems at points where 
the different materials meet. 


Corvette's plastic springs 


in a startling application of man-made 
materials, the Corvette will have a plastic 
rear spring on 1981 models. The spring, a 
one-piece bar type, will replace the cur- 
rent multileaf unit. Besides saving 
weight, the new spring will be formed 
very precisely to produce uniform body 
control under virtually all driving condi- 
tions. By making the spring one piece, 
strength (for handling) and softness (for 
ride) can be added where needed. Cur- 
rently, Corvettes use a unique leaf-spring 
suspension that has one multileaf spring 
transversely mounted and pivoted in the 
center to serve both rear wheels. The 
same setup will be carried over, but the 
plastic part will replace the metal one. Sin- 
gle-piece metal-bar springs have been 
used previously—the Chevy ll used them 
in its rear suspension back in the early 
1960's—but this is believed to be a first 
for plastic. 


Ford's plastic fenders 


Ford plans an experiment with plastic 
fenders on a "small number" of 1980- 
model Fairmonts and Zephyrs. The fend- 
ers will be made of RRIM (reinforced reac- 
tion-injection-molded) plastic, which can 
take a moderate blow and still return to its 
original shape without showing damage. 
The fenders will also be light—half the 
weight of steel —and won't rust. Reaction- 
injection-molded (RIM) parts have inter- 
ested auto-body builders for the past ten 
years, and will soon show up in high-vol- 


ume production if the experiment is suc- 
cessful. In the reaction-injection molding 
process, two liquids are forced into a 
mold, where they take only a couple of 
seconds to solidify. The addition of rein- 
forcement to the RIM plastic mix makes it 
stronger and better suited to automotive 
body-panel use, but it causes heavy wear 
on the fluid-mixing heads, which feed the 
molds. So there are still problems to 
overcome. 


Chrysler's "K-cars" 

Next fall, Chrysler will introduce its new K- 
bodies, a line of compacts similar to, and 
designed to compete against, General 
Motors’ X-bodies. They will replace the 
current Aspen/Volare models, and will 
feature four-cylinder engines, front-wheel 
drive, room for five, and fuel economy of 
30+ mpg. Chrysler will use many design 
features from the Omni/Horizon, but there 
will be some big differences. The model 
lineup will have two- and four-door notch- 
back sedans, plus a station wagon (which 
the GM cars lack). Wheelbase will be 100 
inches, slightly longer than the Omni/Ho- 
rizon, but more than a foot shorter than 
the Aspen/Volare they replace. Chrysler is 
preparing a new 2.2-liter four-cylinder en- 
gine for these 1981 compacts. It will be 
transversely mounted (sideways), with a 
transaxle transmitting power to the front 
wheels. The engine will be a high-revving 
overhead-cam type, and will also be used 
in the company's subcompact Omni/Hori- 
zon line. There, it will replace the 1.7-liter 
(104.7-cu.-in.) four supplied by Volkswag- 
en. Chrysler engineers say they hope to 
equal the fuel economy of the VW engine 
(25 mpg city, 38 highway), though the 
new power plant's displacement is 30 per- 
cent larger. By building its own engines 
for the 1981 Omni/Horizon, Chrysler will 
be able to increase production of those 
models, presently limited to 300,000 cars 
per year by the short availability of the 
Volkswagen engines. 


Front-drive update 


This time next year, the Big Three auto 
makers will each have front drive in at 
least one model line. Chrysler will have 
the Omni/Horizon, as well as the 1981 
compacts mentioned above; GM will 
have the X-cars, plus the Toronado, Rivi- 
era, Eldorado, and Seville; Ford will join 
them with its 1981 Pinto/Bobcat replace- 
ment. That's just the beginning, however. 
One estimate says that GM will buiid half 
its cars with front drive by 1985, a propor- 
tion that will be closely matched by the 
other makers. AMC will get into the front- 


drive trend with its Renault-designed car, 
planned for a 1983-model introduction. 
The advantages of more interior room in a 
smaller, lighter, more fuel-efficient car are 
too appealing to ignore, and will force 
virtually all midsize and small passenger 
sedans into the front-drive fold by the mid- 
1980's. 


Alcohol limit for engines 


General Motors recommends that if you 
add alcohol to your gasoline as a fuel- 
stretching technique, limit the additive to 
10 percent, at most. Current engines will 
take that mixture and run fine. Any more 
alcohol, and efficiency can drop. You also 
risk having the alcohol deteriorate some 
seals, hoses, or plated surfaces. 


Watered diesel fuel 


The latest fuel problem is poor-quality 
diesel fuel. Water in the fuel can cause a 
diesel to conk out, just as it will a gasoline- 
powered engine. It will also foul up fuel 
pumps and injectors, and result in expen- 
sive repairs or warranty payouts for those 
precision-made parts. GM diesels can 
handle fuel with as much as 10-percent 
water content. However, some extreme 
cases have shown that the nonburning 
liquid has made up as much as 80 percent 
of the fuel-tank content! In Oldsmobile's 
home town of Lansing, Mich., one gas sta- 
tion was dispensing diesel "fuel" that was 
60 percent water. Your best bet is to pa- 
tronize the big truck stops, where the high 
sales volume virtually eliminates the 
chance for water to accumulate in the 
storage tanks. 


Emission controls help diesels 


Engine designers say that the drive for 
cleaner, more fuel-efficient engines has 
meant a step forward in understanding 
how a combustion chamber works, and 
has produced much better engines. The 
latest beneficial discovery is that exhaust 
gas recirculation (EGR), the technique 
used in virtually all gasoline engines to- 
day to control NO, emissions, can quiet a 
diesel engine. Volkswagen found that 
EGR "significantly" reduced idle-speed 
noise and cold-start diesel rap, two of the 
most objectionable automotive diesel 
characteristics. Just 10 seconds after 
starting a cold diesel engine, the noise 
levels were reduced by five decibels, a siz- 
able quieting. EGR is a simpie, inexpen- 
sive system to add to an engine, and may 
be used on diesels in the future anyway, 
to meet stricter emission standards. 


Five-mph bumpers here to stay 


The government's decision to stick with 
the mandatory five-mph standard for car 
bumpers was strongly influenced by re- 
ports that the bumpers save motorists 
money. Recent studies show that the five- 
mph bumpers will save the average mo- 
torist $39 more than the proposed 2'4- 
mph bumpers, mostly through protection 
of body and grille parts. The extra cost of 
the five-mph bumpers (estimated at $40) 
will be more than offset by repair savings 
and lower insurance costs. В! 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoll experts... 


Need A Lift? After only 20,000 miles I 
am having trouble with noisy lifters in 
my van. What are the possible causes of 
lifter noise? 

J.H.S., Burton, Michigan 


Lifter noise can be caused by a number 
of problems. Dirt and deposits due to 
infrequent oil changes can build up in 
the body of the lifter and prevent proper 
operation. An insufficient amount of oil 
in the crankcase can also cause lifter 
noise. A defective oil pump or a worn 
oil pump may not be providing enough 
lubricant. It is also possible you may 
have worn lifters. 


Looks Can Deceive. I change the oil 
and filters in both my cars. I have a 1970 
Plymouth V-8 and a 1975 Ford V-8. I 
recently changed the oil filter on both 
cars at the same time, and noticed that 
the two oil filters looked identical. De- 
pending on the brand, each car calls for 
a different numbered filter. For years, 
l've bought different numbered filters 
for these two cars. Do these two cars, in 
fact, require the same filter? 


G.E.S., St. Louis, MO 


A Pennzoil PZ-1 oil filter does in fact fit 


your 1970 Plymouth and your 1975 
Ford. Both cars have the same filter 
specifications. In the future, however, 
when comparing filters do not depend 
on appearance alone. Can size, gasket, 
and screw threads may be identical, but 
internally filters are constructed with 
different types of by-pass valves and 
anti-drain valves. These differences 
cannot be seen without disassembling 
the unit. Since each manufacturer has a 
different numbering system, the best 
practice in selecting an oil filter is 
always to consult an application chart. 


The Oil Series. My new Caterpillar 
tractor requires the use of Series 3 lu- 
bricants only. Having been a Pennzoil 
user for many years, I have plenty of 


Pennzoil SAE 30 with Z-7 on hand. 
Does this oil meet the requirements of a 
Series 3 0117 If not, what is the differ- 
ence between the two types of oil? 


D. Y.B., Elizabeth, Indiana 


The Pennzoil Z-7 SAE 30 which you 
have is not recommended for equipment 
requiring Series 3 lubricants. All motor 
oils should be labeled for their qualified 
API Service. The SAE 30 you have is 
designed for API Service SE-CC. The 
“S” series denotes oils for gasoline en- 
gine use, while the "C" series oils are 
for diesel applications. "CC" rated oils 
are qualified for use in some, but not all 
diesel engines. For Series 3 engine 
service, you should use an oil labeled 
for API Service "CD". For your Cater- 
pillar tractor, we recommend that you 
use Pennzoil Multi-Duty, rated CD, 
which contains special additives for 
proper protection of your tractor. Con- 
sult your owner's manual for proper 
SAE grade. 
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Hot And Cold. I've been experiencing 
a problem with my coolant system and 
heat temperature gauge. I originally 
noticed this a couple of years ago when 
the temperature gauge started to fluc- 
tuate back and forth. At that time, I dis- 
covered I was low on coolant so I 
drained it and refilled. The drained 
coolant was brownish in color. Гуе had 
no other coolant problems for a long 
time, but now, once again, the gauge 
needle is fluctuating. Гуе checked my 
coolant level, and it's correct. What 
could be causing the coolant tempera- 
ture to rise and fall so fast? 

W.EK., Tucson, Arizona 


The description which you gave of 
rapidly fluctuating temperatures in 
your coolant system would indicate that 
you may have a thermostat which is not 
operating properly. It could be sticking 


on occasion, which would cause the 
temperature to rise rapidly. There was 
most likely rust in the cooling system, as 
indicated by the brown color of the 
coolant you drained in the past. We 
suggest that you have your thermostat 
checked out. If it sticks in a permanent 
position, high engine temperatures may 
result which could cause severe engine 
damage. 


P-Z-L Plusses. I use Pennzoil 10W-40 
in my car which has 80,000 miles on the 
engine. Can I change to Pennzoil P-Z-L 
without any harmful effects on my en- 
gine? What are P-Z-L’s advantages? 
L.H., Shaw AFB, S.C. 


Pennzoil P-Z-L І0И-40 contains an oil 
soluble friction modifier and Z-7 Plus 
detergent-dispersant additive. The fric- 
tion modifier fills in the surface peaks 
and valleys on the metal parts of the en- 
gine. This provides a smooth surface 
for all engine parts and, with this re- 
duction in friction, you should save on 
fuel. The Z-7 Plus additive package will 
keep your engine clean for extended 
drain periods. It is perfectly safe for 
you to switch from Pennzoil 10W-40 to 
P-Z-L. We, also, suggest you change 
your filter when you make the switch to 
P-Z-L. This product will provide your 
engine with excellent lubrication. 


WE'RE OPEN TO QUESTIONS about 


' motor oils, lubricants, engines. But, 


you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 
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of Peles anger rose up hot enough to boil 
water in places. 

The beach looked like shining coal. 
Later, we cooled off while searching an- 
other of Peles works. In a dark temper, the 
fire goddess had sent black lava coursing 
into the sea. But the surf had pounded it 
into a fine, coal-black sand to create one 
of the world's most beautiful beaches. 

Climbing up to one of Hawaii's 
strangest sights. 

Finally we packed our С.С. up 13,796-foot- 
high Mauna Kea volcano. А surprise 
awaited us at the peak, Snow! A sight we 
never expected in Hawaii! Along our trail 
Lava hot enough to boil water. up Mauna Kea, we buried a surprise for 
“Want to see what Pele can do when shes vou, the case of Canadian Club. One clue: 
angry?" friends asked. We did, so with our you don't need to reach the top of the 
С.С. on a pack frame, we went searching world's highest island volcano (you won't 
for a hiding place on one of Hawaiis even need to enter the state park) to find 
newest lava flows. The river of lava had the world’s finest tasting whisky. Be care- 

been cooling for two full years, yet the heat ful though, Pele thinks that С.С. is hers. 


“Watch out for Pele,” the islanders warned 
us of their bad-tempered goddess. We'd 
come to the Volcano Island of Hawaii, 
where Pele' tantrums can send torrents of 
lava skyward, to hide a case of C.C? 


Search for the Hawaiian С.С. on us. 
Would vou like to search for the C.C. on 
a special Hawaiian adventure vaca- 
tion? Then stop down to your partici- 
pating package store and pick up your 
entry for Canadian Clubs “С.С. Hawaii" 
Sweepstakes,* or dial 800-223-1216, toll 
free, for details. (In Hawaii and Alaska, 
call 800-223-1850 and in New York, call 
212-888-0766.) Theres no purchase nec- 
essary. Nevertheless, you might want 
to pick up your offering to Pele while 
you're there: just say, “C.C., please." 

Void in Ohio, Texas, Penn. or wherever prohibited by law 
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“The Best In The House” in 87 lands. 


©) 1979 - 6 YEARS OLD. IMPORTED IN BOTTLE FROM CANADA BY HIRAM WALKER IMPORTERS INC. DETROIT, MICH 
86.8 PROOF. BLENDED CANADIAN WHISKY 


© 1979 R J REYNOLDS TOBACCO CO 


Warning: The Surgeon General Has Determined 


к E 
That Cigarette Smoking Is Dangerous to Your Health. es » i t 
FILTER 100's : 10 то. "tar", 0.8 mg. nicotine, FILTER, MENTHOL: aM. - 
11 mg. "tar", 0.8 mg. nicotine, av. per cigarette, FTC Report MAY ‘78.. | € | 
=“ N 


e Vantage Point 
Where great taste and 
i lowtarmeet. 


zu >» ч "m Great taste once belonged 

| © ries only to high tar cigarettes. Not 
b. 4 sahi any more. The secret? The 

à specially designed Vantage filter 


works together with our rich 
‘Flavor Impact'™ tobacco blend 
to deliver satisfying flavor in 
every puff. That's Vantage. Low 
tar with a uniquely satisfying 
taste. And that's the point. 


MOTORCYCLING 


By RAY HILL 


Automatic helmet 


Here’s a helmet that closes its own visor. 
At 35 mph, the face shield automatically 
lowers to a vertical position an inch from 
the plane of the helmet. At 50 mph, it 
snaps completely shut, flush within a re- 
cessed cavity surrounding the face open- 
ing of the helmet. The visor is easily 
opened by the touch of a finger, and can 
be quickly removed and replaced with 
two quarter-turn bayonet-type fasteners. 

Made of polycarbonate and called the 
Integral Nava 2, the helmet is, or has 
been, worn by such famous road racers 
as Virginio Ferrari, Giacomo Agostini, and 
Steve Baker. | haven't had a chance to try 
one yet, but a racing buddy who has tells 
me it's the hot setup. 

Check the Nava out at your local deal- 
er. If he doesn't have one, write for more 
information to Performance Sales Asso- 
ciates, Inc., 14436 Sherman Way, Suite 
219, Van Nuys, Calif. 91405. Suggested re- 
tail is around $85. 


T-Handle Allen wrenches 


Ever try to remove an engine side cover 
held on by Allen screws, only to find that 
some of them were so far recessed that 
using an ordinary Allen wrench was dif- 


ficult or impossible? Here's an answer to 
the problem—T-Handle Allen wrenches. 
The long slim shaft lets you reach easily 
into recessed areas. And the T-Handle 
gives you the leverage to easily loosen 
or tighten the fastener. 

Metric T-Handle set No. 49580 (shown 
here) comes with five wrenches: 2.5, 
three, four, five, and six mm. Each is 
150 mm long. They are available through 
stores; suggested retail is $10.75 for each 
wrench. For a catalog on all Allen wrench 
and hand-tool sets, write the Allen Manu- 
facturing Co., Old Iron Ore Road, Bloom- 
field, Conn. 06002. 


Soft handgrips 


If you can't seem to find a pair of com- 
fortable handgrips, these new models 
from Neotech Corp. in Walla Walla, 
Wash., may end your search. Called Grab 
Ons, they are made from a specially for- 
mulated foam that creates heavy-duty 
closed cells. According to the maker, they 
act like shock absorbers to dampen vibra- 
tion to the hands. 

| haven't tried them, but | have seen 
and felt them. They do appear to be very 


comfortable. If you're having trouble with 
sore hands, l'd advise taking a look at 
them at your local dealer's. Suggested re- 
tail for both street and dirt models is $5.50. 


Work stand 


Racecrafters will sell you a work stand 
like the one they've used with their super- 
bikes during the last two racing seasons. 
It'S big and sturdy, and will lift a motor- 
cycle from either front or rear. Adjustable 
in height, it can be used on heavy or 
light machines. The part of the stand that 
holds the bike is a sturdy steel rod. To 
lift the rear wheel, the rod goes under the 
rear fender; to lift the front, it goes 
behind the forks. So you must have 
enough clearance to allow the thick rod 
to pass through the motorcycle. It's $59.95 
from Racecrafters, 7801 Canoga Ave., 
Canoga Park, Calif. 91304. 


Oil Eye 


If checking the oil level in your scooter's 
oil tank is a bit of a hassle, here's another 
way: Look at a transparent tube. Oil Eye 
comes with six inches of clear tubing and 
can be adjusted to fit any oil tank. Accord- 
ing to the maker, it installs easily with 
simple tools, and includes instructions. 
With a chrome-finish Oil Eye, it's $19.95. 
If you want to get fancy, a gold-plated 
version is $23.95. Both prices include 
postage. From Giesler Engineering, 
Box 35, Lenni, Pa. 19052. 


Be your own mechanic 


How do you measure cylinder taper? 
What is the normal allowable piston- 
cylinder clearance in a two-stroke en- 
gine with a piston that's three inches in 
diameter? How would you check clutch 
springs when you remove them from the 
clutch? 

To know the answers to these and 
hundreds of similar questions, you would 
have to be a professional mechanic. 
Wouldn't it be nice, though, to have the 
knowledge of a pro so you could do your 
own work? With labor rates in many shops 
at over $20 an hour, it wouldn't take 
long to save a bundle. 

One way to acquire a lot of professional 
knowledge quickly is through a corres- 
pondence course. l've looked at a few, 
and found one that is pretty good. It 
consists of 29 lessons that cover basic 
theory, maintenance, and trouble-shoot- 
ing of all the systems in a motorcycle. 
There's also a lesson on refinishing, paint- 
ing, and customizing. And you get several 
tools—among them: a compression 
gauge, impact screwdriver, electrical-test- 
ing instruments, stethoscope, timing 
light, vacuum-gauge and fuel-pump 
tester, and some wrenches. 

After completing this course, you will 
have the basic knowledge to repair any 
system on your motorcycle. Armed with 
this and a shop manual for your scooter, 
you should be able to make most repairs. 
The course is $589, from North American 
school of Motorcycle Repair, 4500 Cam- 
pus Drive, University Plaza, Newport 
Beach, Calif. 92663. 
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__ BUILT TOTAKE IT 
SO YOU DON'T HAVE TO. 


CHEVY’S MASSIVE GIRDER BEAM SUSPEND SYSTEM. 
Its standard on all 2-wheel-drive Chevy pickups. A massive, 
rigid steel beam forms the foundation of this rugged independent 
front suspension. Two contoured steel control arms with coil 
springs are attached to each end of the rigid steel beam. 70} 
_ They permit the front wheels to take bumps and ruts A TOUGH RECORD то ae 
Ё d , h, independently апа help smooth Duty trucks and commercial vans In 
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the ride. So make it were still on the job. (Based on R. L. 


Polk & Co. model year registrations 
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Massive Girder Beam suspension take 
the bumps so you don't have to. See 
your Chevy dealer about buying a tough 
Chevy pickup now. Many dealers can 
arrange leasing, too. 


BUILT TO STAY TOUGH 
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— new designs shrink 
computer memories 


Tiny chips that won't 
forget data are 
shrinking in price, too 


By JOHN FREE 
DRAWINGS BY RAY PIOCH 


YORKTOWN HEIGHTS, N.Y. 
In a small, darkened lab at IBM’s Re- 
search Division here, I twirled a knob 
on an instrument panel and gazed ata 
TV monitor. Tiny black dots, looking 
like regimented insects, bumped 
along sawtooth-edge strips on the 
screen. As I spun the dial faster, the 
spots quickened their pace. The dots 
were magnetic bubbles, so incredibly 
small—one micron in diameter—as to 
be almost invisible, despite the TV- 
camera-equipped microscope. 
Magnetic bubbles [“Science News- 
front," Feb.] are small, magnetized 
spots on a specially prepared thin-film 
device. They're important because 
they may bring sweeping changes— 
and cost reductions—to the entire 
field of data processing. And because 
magnetic-bubble circuits are very 
small, light, and reliable, they may, 
before long, begin to appear in ever- 
more-versatile hand-held calculators, 
intelligent computer-controlled pro- 
duction machinery, and much more. 
They have several outstanding ad- 
vantages: They don't require failure- 
prone moving parts that are used for 
computer-memory discs and tapes. 
And they don't forget information 
they've memorized when the power is 
turned off. | 
Bell Laboratories pioneered the de- 
velopment of magnetic bubbles back 
in the 1960's. But, until recently, 
progress has been slow. Now, sudden- 
ly, several companies have made im- 
portant new advances, packing huge 


Million-bit memory element from Intel 
Magnetics stores data as magnetic bub- 
bles. Stored information is non-volatile— 
it remains when power is shut off. 


Scientists manipulate one-micron-diame- 
ter magnetic bubbles at IBM lab. Input 
data or signals form bubbles at the nucle- 
ator. They then move along the major 
loop until a transfer-gate signal forces 
them onto the strips for storage. 


amounts of storage capacity on post- 
age-stamp-size chips. Three years 
ago, Western Electric began making 
the 68,000-bit chips (bits are the ones 
and zeros of computer language) used 
in motionless Bell System recorders 
such as the one that tells you, "We're 
sorry. You have reached a nonwork- 
ing number." More recently, Western 
Electric, Texas Instruments, and 
Rockwell International turned to 
quarter-million-bit chips. Now there's 
been an extraordinary spurt of activi- 
ty in the field; the race toward minia- 
turized, permanent computer memo- 
ries is on. Some highlights: 

Continued 
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—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE—see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, IIl. 60616 
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CHICAGO TECH/School for Builders Veterans 
Dept. PS-109 2000 S. Michigan Ave., Check 
Chicago, 1. 60616 Here Г) 


Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. 1 understand there is no 
obligation—no salesman will call. 


No kidding. Speakerlab's catalog took longer 

to write than some of our competitors have 

been in business. In fact, we created an industry 
by "building great kits so you can afford great 


ur catalog is an invaluable 
manual of speaker function 
and design. And, it will 
introduce you to the finest 
speaker kits made 
anywhere...with the 
strongest money-back 
guarantee. Find out for 
yourself... FREE. FREE, 
that is. Mail the coupon now. 


Jecakeriae 


Dept.J0PE" 735 N. Northlake Way 
Seattle, WA 98103 
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Magnetic bubbles 
[Continued ] 


One-megabit memory module from Intel 
Magnetics is contrasted with old-style 
dollar coin. Module parts: bubble chip 
(top right), square bias magnets (top and 
bottom), drive coils that sandwich chips at 
right angles to each other (middle), and 
case components. Module needs palm- 
size board with support circuits. 


e IBM’s Yorktown Heights lab de- 
velopment boosts memory-storage 
density by using bubble diameters 
one-half and one-third the size of 
those in conventional devices. 

ө Bell Labs unveiled another de- 
vice with a fourfold increase in memo- 
ry density. Its simplified construction 
also boosts operating speed 10 times. 

® Intel Magnetics has begun mar- 
keting a million-bit chip. As other 
makers race to catch up, Intel’s price 
cut (to about $2000 per megabit cir- 
cuit board) should speed bubble use. 

e IBM's San Jose, California, cen- 
ter also announced a technique for 
quadrupling memory density by en- 
coding the wall region around each 
bubble. 


The smaller the better 


"The conventional bubble devices 
presently being produced have poten- 
tial use in terminals, communication 
devices, and small computers," said 
Dr. Emerson Pugh, manager of ex- 
ploratory magnetics at IBM's York- 
town Heights center. "But to replace 
large mechanical storage devices like 
discs and tapes, it's essential to get the 
smallest possible cost per bit." That 
type of density will be possible with 
IBM's one-micron bubble, he ex- 
plained, once manufacturing tech- 
niques are set up. 

Continued 


Award Winning Windert Watch * 


4-Alarm Chronograph 


with Unique Graphic Display 


• 2 separate 24 hour 
automatic alarms 


In the past five years, electronic 
.technology has turned the once staid 
watch industry into an exciting array of 
timepieces. Contemporary Marketing 
has followed this trend carefully, par- 
ticipating in modern watch growth by of- 
fering new alarms and chronographs as 
they were developed. 


Now we have discovered—and are 
priviledged to market —the most unique 
modern watch of all. It combines all the 
desired and asked-for features —avail- 
able separately in other watches—into 
one timepiece! Take two minutes of your 
valuable time to read this message 
about a new watch that will be in- 
valuable to you. 


The Windert Wrist Secretary boasts the 
most exclusive combination of new 
timepiece features we have ever seen. In 
addition to two alarms, an hourly chime 
and a count down timer, the Wrist 
Secretary features a stopwatch and an 
extra-large display of hours, minutes 
and seconds or month, day and date. All 
attractively combined into a stylish, trim 
stainless steel back case—available in 
silvertone with matching stainless steel 
bracelet or goldtone with 5 micron gold 
case and bracelet. 


If you are ready to trade up from your 
traditional watch or single alarm—or 
want to modernize your watch wardrobe, 
the Windert Wrist Secretary is the 
answer! 


The secret of the Wrist Secretary's ac- 


curacy and versatility is a quartz crystal 
(that amazingly divides each second into 
32,768 parts to maintain accuracy within 
15 seconds a month!) plus a mini- 
computer chip (a miniature computer 
that controls, directs and stores in 
memory all of the functions this unique 
watch performs.) 


Save $10! 


Special offer—only $29.95 (regularly $39.95) for 
PRO*TEL Multi-function Personal Travel Alarm. 
| Solid state powerhouse of precision timekeeping. 
Features two time zones, accurate electronic 
alarm, snooze alarm plus stopwatch. Backlight for 
night viewing. Deluxe carrying case. Runs on 
single AA battery (included). Only 4*4" x 2" x *A". 
Fits everywhere —at home, on the road, in the car. 


* Hourly 
Chime 


ТАЙТ STOP 
ALARM OM DFE 


mee TIMER ALII CHIME 


WRIST SECRET ANY 


The basic display, 
35% larger than 
other multi- 
function watches, 
shows you hours, 
minutes and run- 
ning seconds in 
easy-to-see 
numbers plus an 
AM and PM indicator. You don't need 
your glasses to check the time. To see 
the month, day and date in the same big 
easy-to-read figures, just touch a button. 
No re-setting necessary, it automatically 
adjusts for months with less than 31 
days. 


There is total integration between the 
display and the five special functions. 
Each function (Alarm 1, Alarm 2, Chime, 
Timer, Chrono) is easily identified by the 
flashing, unique graphics on the display. 
When you press the Mode button to 
select individual functions, you know ex- 
actly what's happening. 


Alarm 1 and Alarm 2 are both 24 hour 
alarms that offer the benefit of a dual 
alarm system within any 24 hour period. 
You can use Alarm 1 as a wake-up call at 
7:00 AM and Alarm 2 as a reminder to 
take your medication before lunch. For 
the busy executive, the dual alarm 
system is a boon to keeping track of 
those important appointments. Each 


Contemporary 


790 Maple Lane, Bensenville, Illinois 60106 


e Count down timer 
with chime 


Only $ 


° Plus 
stopwatch 


alarm can be set at 10 minute intervals. 


The unusual Chime alerts you to each 
passing hour on the hour. Provides a 
gentle reminder of each hourly segment 
throughout the day or night that can be 
activated or silenced as needed. It's a 
great conversation starter—or stop- 
per— that keeps you on schedule during 
your busy day without being a ‘‘clock- 
watcher.” 


A new feature not available before is the 
Count Down Timer. Easy to set without 
taking the watch off your wrist, useful in 
a dozen ways each day—from timing a 
3-minute egg to a 15-minute sales 
presentation to any event up to 11 hours, 
59 minutes, 59 seconds. The chime 
signals each time your count down 
reaches zero. 


The 12 hour Chronograph, accurate to 
the second, times any event in business 
or sports. This useful stop watch rounds 
out the five special functions of the 
Wrist Secretary that make it the most 
sought-after multi-function watch 
available. 


"Developed by Windert, the only watch 
to be honored with the most innovative 
consumer electronics product "OSCAR" 
out of 1000's of watches displayed at the 
1979 International Summer Consumer 
Electronic Show. 


And we saved the best news for 
last —the amazing low price! Com- 
parable to the likes of a top-line Seiko in 
features, functions, accuracy and style, 
the Wrist Secretary (at V? to Vs of the 
price) is only $69.95 (Silvertone) and 
$79.95 (Goldtone—5 micron gold). Add 
just $3.50 for shipping and insurance per 
watch. Comes in attractive presentation 
box, ready for gift-giving. Available on 
10-day FREE trial. Backed by Windert's 
One-Year Limited Warranty. 


Credit Card Orders Call Toll Free 
800-648-5600 


Operator No. 48. 
24 hours, 7 days a week. 
Nevada Residents Call: 800-992-5710 
Г Ж ЕК... Мыз Данн нй 
4 Please send me the following timepleces: \ 
— —Silvertone Wrist Secretary at $69.95 (Itam 0704) 
— Goldtone Wrist Secretary at $79.95 (Item 0703) | 
—  Pro*Tel Travel Alarm Clock at $29.95 (Item | 
0700) 


Add $3.00 per Travel Alarm Clock and $3.50 рег | 
watch for shipping and insurance. 


Illinois residents include 5% sales tax. | 
L] Check or M.O. Enclosed 

| L] Please Charge My Credit Card: | 
O Mastercharge L] American Express | 
O Visa O Diners Club O Carte Blanche 
Card No. Exp. Date. | 
Name = | 

| Address i 
City 

| Stata 8 др =: | 
Signature _ 1  Illlc  — | 

i Contemporary Marketing, Inc. | 


790 Maple Lane, Bensenville, IL 60106 
\ PSMC-274 € 1979CMI246 / 


Magnetic bubbles 
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How magnetic-bubble memories work 


CURRENT 


FORMATION 


E 2. BUBBLE | 
| A. K. STRETCHES 
А 1. BUBBLE 
M ENTE 


REPLICATION 


Formation: Magnetic bubbles are tiny 
regions of magnetization in an ultrathin 
film, grown atop a nonmagnetic sub- 
strate. Bias magnets provide a stabilizing 
field (arrows, top) perpendicular to the 
film surface. As this field increases, snake- 
like magnetic regions shrink into bubbles. 
But a bubble generator, formed by a hair- 
pin-shape conductor atop the film, 
produces bubbles actually used. A current 
pulse inthe loop produces magnetism op- 
posing the bias field, allowing a bubble to 
form. Propagation: Bubble movement is 
achieved with various magnetic-alloy pat- 
terns—C's, T's, or chevron strips—atop the 
film layer. A rotating magnetic field, pro- 
duced by current in two coils that 
sandwich the bubble chip, constantly al- 
ters the magnetic polarities of pattern ele- 
ments. These changing polarities attract 
the bubbles just below, pulling them 
along. The propagation diagrams show a 
sequence of bubble movement as the 
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" DIRECTION OF MOVEMENT Е 


~ CURRENT IN 


A SERIES OF CHEVRONS, SOME WITH 
SEVERAL HUNDRED STRIPS, STRETCH 
BUBBLES. LINKS ON THE DETECTOR 
STRIP (RIGHT) СРЦЕ CURRENT TO 
FLOW THROUGH 


DETECTION 


magnetic field from the coils (arrows) ro- 
tates. Replication: A bubble can represent 
the binary one of computer language. The 
absence of a bubble indicates a binary 
zero. But before bubbles are "read out” or 
electronically detected, they are dupli- 
cated in the sequence above. Each bubble 
in a stream of data is stretched and split 
into two bubbles. One bubble stream 
goes back into storage so that the data 
won't be lost. The other stream is routed 
to the detector. Detection: Since bubbles 
are so tiny, they have little magnetic 
strength, and detecting their presence is 
impractical. But with long strips of chev- 
ron patterns, bubbles can be stretched to 
several hundred times their original diam- 
eter. As this bubble strip passes beneath 
the detector pattern (linked chevrons), an 
output pulse is generated. The detector 
has magnetoresistive properties: Its resis- 
tance to current drops as a stretched bub- 
ble moves beneath it. 


How much information could fit on 
a chip using one-micron bubbles? Dr. 
Pugh jotted some fast calculations 
on a green chalkboard. "That's about 
25 million bits per square inch," he 
said. That means a single chip could 
store about 100 pages of a telephone 
directory. By comparison, the largest- 
capacity semiconductor chips now 
sold store only 64,000 bits of informa- 
tion. 

And bubble memories should con- 
tinue to shrink. IBM scientists have 
detected one-half-micron bubbles that 
could expand storage density to 100 
million bits per square inch. "We'll 
probably have to sense the presence of 
bubbles that small electronically," 
said Dr. Pugh. Light waves are too 
long to observe anything under one 
micron. 

Observing bubbles in IBM's lab was 
simplified by the TV camera and po- 
larized light beamed onto the chip sur- 
face. The magnetic field of the bub- 
ble—actually, the top of a cylindrical 
region—interacts with light (the 
Faraday effect), making the area visl- 
ble. As I turned a knob on the panel, 
bubbles were shuttled about at ob- 
servable speeds, produced by signals 
of a few Hz. Normally, bubbles flash 
about, driven by 100,000 Hz or so. 

Both IBM and Bell Labs have been 
perfecting the special sawtooth-shape 
patterns used to move bubbles about 
for storage, detection, and other com- 
puter operations. These patterns are 
called “contiguous discs” because they 
look like microscopic coins overlap- 

Continued 


Message board used in Bell System has 
recorded announcements stored in mag- 
netic bubbles. Boards handle more mes- 
sages than older mechanical: systems. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Rich Taste-Low Tar 
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Cassette 
Recorder 


e Professional performance model 

e Solid state micro-electronics 

s Mistake-proof, finger tip controls 

e Accident-proof magnetic erase 

e Less than 0.5% wow and flutter 

e Takes 30-minute cassette—included 

e Recording signal light 

e Only 11/6 x 2V2 x 572" and 11 oz. 

e Complete with batteries, tape, 
earphones, wrist strap, carrying case 


e One-year warranty parts, 90-days labor 


Only 39" 


I Risk Everything — You Have No 

Risk At All! 

There was no time for a group decision. 
No way to share the blame. The deal 
was absolutely incredible—but | had to 
say “yes” there and then. 

| said, “Yes, but..." and stood my 
ground. "Subject to our usual quality- 
control tests." 

Douglas Dunhill had just bought its 
first closeout. And you can have the kind 
of convenient, professional-quality 
micro-mini cassette recorder that usu- 
ally sells for $119.95 for just $39.95. 


We Have Something To Prove To You 

Actually, I'd been looking for this kind 
of incredible, what-have-you-got-to-lose 
bargain for almost two years. | know that 
for every person who buys an item from 
one of our ads there must be a hundred 
others who like it, want it and won't buy 
it—reluctant to do business by mail with 
a company they don't know. 

Well, this time the price is so low, the 
bargain so unusual, you can't get hurt in 
any way. Besides, you have our uncon- 
ditional 21-day money back guarantee. 
And since we're one of the oldest as well 
as largest mail merchandisers, you 
know we'll still be here in just three 
weeks. 

Your greatest assurance, though, is 
the reason behind this closeout offer. 
We want to prove what we mean by our 
slogan “affordable quality” and demon- 
strate our reliability. How could we ever 
sell you anything else, which is the 
whole purpose of this ad, if the tape 
recorder isn't as good a unit as those 
you can buy for two or three times the 
price? 


Three Week, No-Risk Test 

So, you have three weeks to test the 
professional quality and to satisfy your- 
self that a recorder that picks up a whis- 
per and can be carried in your pocket is 
a really valuable asset. 
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ALMOST 


Mini-Micro | 


MICH) CASSETTE RECORDER 


Take it on the commuter train, in a 
plane, driving in your car. Keep it by your 
bed. (I take mine with me when | shave.) 
Use it so you won't forget your ideas, to 
record meetings, summarize confer- 
ences, get the details of a deal on tape 
before they get away from you, to keep 
a record of your travel expenses. Then, 


if you want, return it to us in the carton it 
comes in (following the simple direc- 
tions) for a full refund. You'll see that this 
return privilege is one reason more and 
more people are buying by mail today. 

To order with any national credit card 
simply call the to// free number any 
time, any day or night of the week. If 
you prefer, send your check to Douglas 
Dunhill at the address below. Please 
include $3.15 for shipping and han- 
dling. (11. residents include 5% sales 
tax.) Its the tape recorder you always 
thought you wanted at a price you 
never expected. Order now without risk 
or obligation. Its tax deductible when 
used for business. 


CALL 800-621-5554 


Illinois residents call B00-972-5858 
(In operation 24 hours a day, 7 days a week) 


Douglas Dunhill 


С. FFORDABLE GU 
. 60-1583 

Ten Douglas Dunhill Drive, Oak Forest, IL 60452 

(C Douglas Dunhill Inc. 1979 
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ping each other. Bubbles move along 
the edges of this sawtooth pattern, 
pulled along by swirling magnetic 
fields that are produced at the notches 
or cusps. IBM added an extra magnet- 
ic layer on its chips to move bubbles 
along pattern edges. 

A green universe 

Observing bubbles in the newest 
circuits at Bell Labs in Murray Hill, 
N.J., one day later was more difficult. 
Andrew Bobeck, who pioneered the 
field, and who holds some 50 bubble 
patents, asked me to look in a micro- 
scope in his spacious lab. I peered into 
a green universe of magnetic materi- 
al, speckled with patterns of elliptical 
rings formed by dots. But after mo- 
ments of adjusting polarizer and fo- 
cus, I could see no movement. 

"Here, ГІ change some things," 
said Bobeck. He jumped to a nearby 
panel and began shifting patch cords 
to alter the signals being fed to the 
chip. "Now look at the fifth pattern 
down from the left," he said. Finally, 
after staring at this spot, I caught the 
fleeting image of bubbles racing from 
point to point around the ellipse. 

Bobeck and his colleagues have de- 
vised a technique to eliminate the 
bulky coils that sandwich bubble 
chips and provide the fields that shut- 
tle bubbles about. Instead of drive 
coils, one or more extremely thin con- 
ducting layers are formed on the chip 
surface. These have an elliptical pat- 
tern of holes etched in them. When 
current is applied, bubbles can be 
moved 10 times faster than with coils. 

IBM's San Jose scientists, for their 
so-called wall-encoded bubble device, 
stuck with the familiar chevron-shape 
patterns (see photo) used to move bub- 
bles about. But they made them only 
half as tall and wide as conventional 
patterns. Also, instead of represent- 
ing binary ones by the presence of 
bubbles and zeros by their absence, 
they developed bubbles of two differ- 
ent types. The thin, tubular "wall" 
region for each bubble can be encoded 
as a binary one or zero. Bubbles can 
then be packed as close as two bubble 
diameters, and distinguished by type 
when they deflect in different direc- 
tions at a detector region on the chip. 

Bringing some of these laboratory 
wonders into mass production may 
take a while. But some reporters al- 
ready use portable electronic "type- 
writers" that store pages of a story in 
their bubble memories. The nearest 
telephone can then be used to send the 
story as a burst of data to a newspaper 
office anywhere in the world. Gs) 


NOW! Learn to repair 


video cassette and 
discsystems with 
NRI's at-home 
training in TV 


and Audio 
Servicing. 


Keep up with opportunity by 
keeping up with the state of the art. 
Learn to service and repair color TV, 
audio systems, video cassette and 
disc systems with NRI training. Pre- 
pare for extra income, a new career, 
even a full- or part-time business 
of your own. 


Learn at Home. 
in Your Spare Time 

You learn right at home, at 
your convenience, without quitting 
your job or going to night school. 
NRI "bite-size" lessons make learn- 
ing easier... NRI "hands-on" train- 
ing gives you practical bench experi- 
ence as you progress. You not only get 
theory, you actually build and test 
electronic circuits, a complete audio 
system, even a color TV. 


Build Color TV 
with Computer 
Programming 

As part of your training in 
NRI's Master Course, you assemble 
and keep NRI's exclusive, designed- 
for-learning 25" (diagonal) color TV, 
the only one complete with built-in 
computer tuning that lets you pro- 
gram an entire evening's entertain- 
ment. As you build it, you introduce 
and correct electronic faults, gain un- 
derstanding and practical experience. 

You also construct a solid-state 
stereo amplifier and tuner, complete 
with speakers. You even assemble pro- 
fessional test instruments, so you know 
what makes them tick, too. You 
build a transistorized volt-ohm meter 
...à CMOS digital frequency counter... 
integrated circuit TV pattern generator 
...even a solid-state triggered-sweep 
5" oscilloscope. You use them in your 
course, keep them for actual TV and 
audio servicing work. 


Free Catalog.... 
No Salesman Will Call 

Send today for the 100-page 
catalog that shows all the lessons, all 
the equipment and training material 
you get. The catalog will show you 
other NRI opportunity fields like the 
new course in Microcomputers & 
Microprocessors, Complete Com- 
munications, and more. With the 
addition of video cassette and disc 
systems, television has taken on an 
exciting new dimension. NRI train- 
ing can put you right in the center 
of that dimension. 

If card has been removed, 
write to: 


NRI Schools 

McGraw-Hill Continuing 
Education Center 

4949 Wisconsin Avenue 


WORDLESS WORKSHOP 


$50 to J. Howard Dunn of Oakmont, Pa., for this idea. Send yours 


iW ; (with Social Security No.) to Wordless, Popu/ar Science, 380 Madison 
By ROY DOTY Ave., N.Y., М.Ү. 10017. Only purchased ideas can be acknowledged. 
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Introducing... 


a thunderstorm. 


Think of that sweet "country fresh air" smell 
following a thunderstorm. That's actually the 
absence of odor. The electrical activity in the 
air created by lightning adds a small nega- 
tively-charged electron to each oxygen mol- 
ecule in the air. Science has long recognized 
the miracle of this phenomenon known as 
ionization. Amazingly, these ionized molecules 
combine with any odor-bearing molecules in 
the air — destorying them. 

The Environ-air unit's patented process 
electrostatically creates these same nega- 
tively-charged oxygen molecules that per- 
meate any enclosed space and attract odor 
molecules like a magnet until they're totally 
“neutralized.” 


BEFORE ENVIRON-AIRE 

There were two ways to control odors: Dilute 
—constantly recycle fresh air to dilute odor 
molecules or deodorize—constantly mask 
odor with a heavy perfumy scent. Now, with 
Environ-air, there's a third, more effective 
and highly scientific way. And that's to destory 
all organic odor molecules electronically. 


WHAT THE ENVIRON-AIRE IS NOT 

It's not a one-shot cover-up. It doesn't mask 
odors—it destroys them electronically. And 
it kills tough odors continuously —not tem- 
porarily like sprays, wicks, stick-ons, etc. 
There are never any chemicals to buy, bulbs 
to burn out or filters to replace. The unit uses 
only as much siectricity as a 25-watt light 
bulb. 

WHAT IT IS 

The Environ-aire is a continuous air-cleansing 
process so unique it's patented. It uses the 
latest in space-age electronic technology to 
create the first energy and cost-efficient air 
purification system for the home. Even in a 


E CAMBRIDGE 
E INTERNATIONAL, 


Order Now — Call Toll Free 
800-621-5559 
(In Illinois call 800-922-5858) 
24 Hours A Day —7 Days A Week 


[5 UNBREAKABLE PROMISES WE MAKE TO YOU 


| We promise that each exciting product we introduce to you has been carefully evaluated | 
and judged by an independent panel of consumers and found to be: | 


. A genuine value at a special price 
. Made of only the finest quality components 


. Covered by the manufacturer's own warranty plus our added 30-day money-back 


guarantee 


. Excellent enough to earn government approvals or UL listings (when applicable) 


. Developed from the most advanced technology available 


Fresh-Air 
Phenomenon 


Guaranteed to Control Odors. 


The only electronic air freshener listed by 


Now, through this exclusive scientific breakthrough, indoorair can be 
purified in exactly the same way outdoor air is purified by lightning during 


Inc. 


8700 Waukegan Road Morton Grove, Illincis 60053 (312) 966-5510 


smoke-filled room, you will be breathing only 
clean, fresh air all day long. 


FORCED AIR — THE MOST IMPORTANT 
NEW FEATURE INNOVATION 

One of the secrets of this new system is that it 
keeps the ionized air in constant motion. The 
Environ-aire is the only electronic air fresh- 
ener that continuously “pumps out" ionized 
oxygen molecules into the air, permeating 
every square inch of space —ready to attack 
and deactivate any odor-causing molecules 
instantaneously. Keeping the ionized air cir- 
culating is such an important factor that so- 
called "space age" air resheners without it 
are truly outdated. Without it, odor-killing 
molecules simply fall to the ground near the 
unit, rendering them useless against odors. 


A DUST-FREE ENVIRONMENT: 

AN UNEXPECTED BONUS 

The Environ-aire also de-activates dust parti- 
cles suspended in the air. The ionized oxygen 
pumped into your room will attach itself to 
any impurities in the air, causing them to fall 
to the ground. Ahhhh... what's left is pure, 
clean air. 


PROVEN EFFECTIVE IN HOSPITALS, 

FISH MARKETS, PET SHOPS & MORE 

Prior to this special introduction to con- 
sumers, hundreds of Environ-aire units were 
used by businesses with their own peculiar 
odor problems. After using itfor over 8 months 
they found it to be the only answer to annoy- 
ing, persistent odors. Why? Because it out- 
performs other systems in what it does and 
how it does it. 


TO USE IT IS TO LOVE IT 

You will feel the difference immediately. The 
Environ-aire will cleanse any 20' x 20' room of 
odor-causing molecules within just 5 minutes! 


م 


Clip and mail to: 


Cambridge International, Inc. Dept. P10 _ 
8700 Waukegan Rd., Morton Grove, Ill. 60053 


ÛJ Please rush me 


Name 
Address 
City __ 
Signature 


shipping & handling. (Ill. residents add 5% tax.) | understand that if | am not 
absolutely satisfied with my purchase, | may return it within 30 days for a 
prompt and courteous refund. 
Г] Check or MO enclosed. C Charge to: LJ Visa LJ Master Charge 
ÛJ American Express 


Account — 1 _ 


U.S. Government Patent No. 3,925,673 


Imagine how exhilarated you'll feel with a 
fresh supply of ionized oxygen surrounding 
you day and night! 


CLEAR THE AIR ONCE AND FOR ALL 

In the kitchen... bathroom... basement... 
nursery...pet areas...smoke-filled offices. 
Use it anywhere stale, musty, offensive or 
pungent odors are a problem. The attractive 
wood-grain unit is compact — 10" x 6" x4" deep 
—and lightweight — only 8 pounds. It can be 
wall mounted as an inconspicuous permanent 
fixture where annoying odors tend to ac- 
cumulate. Or, it can be moved from place to 
place as needed, taking up little space on a 
shelf or floor. And installing it is simple — just 
plug it in. It uses regular household current. 


LET YOUR NOSE PROVE ITS 
EFFECTIVENESS IN YOUR HOME 

OR OFFICE 

The Environ-aire may sound too good to be 
true. That's why we offer a 30-day trial period 
and ask you to really give it a workout. For 
starters, simply turn the unit on, then cutup a 
big, juicy onion. No tears. No smell. 


SOLIDLY BACKED 

If anything goes wrong with your unit during 
the first year Environmental Electronics Cor- 
poration will repair it—without charge. 
Although the Environ-aire is built to last and 
be virtually maintenance free, it's still nice to 
know the manufacturer is service conscious. 
SPECIAL INTRODUCTORY PRICE 

The Environ-aire is manufactured for Cam- 
bridge International by EEC. We are offering 
this exciting new product directly to our cus- 
tomers exclusively through the mail for only 
$119.95 during our national introduction. Order 
one at no obligation today. 


Environ-aire unit(s) at just $119.95 each plus $6.95 


—.. .  Exwp.Date .. — 
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HOUSEPOWER CLINIC 


By EVAN POWELL 


Chestnut Mountain—a new lab 


High on a mountaintop near the North 
Carolina-South Carolina border, on a spot 
studded with virgin hardwoods and 
mountain laurel—and until recently acces- 
sible only to a few enterprising moonshin- 
ers—I'll soon start construction of a very 
special house. More than a residence, the 
entire structure will be a workshop where 
I'll use-test equipment and experiment 
with techniques that can make a home 
more efficient and less costly to operate. 

Many of the PS reports l've written in 
the past are based on live-in experiments 
in my present home in Morningdale, S.C. 
In fact, the writers of The Home Energy 
Guide, a recent paperback, refer to my 
home as “опе of the most active energy 
laboratories in the country." 

But times are changing. Some of the 
systems in my home would not be cost 
effective in today's economy. And some, 
like the house itself, were custom-de- 
signed. The house I'll build on Chestnut 
Mountain will be completely replicable. 
Its a panelized home manufactured by 
Mayhill Homes Corp. (Candler Rd., 
Gainesville, Ga. 30501). 

| see the home of the future as compact, 
highly energy-efficient, requiring low 
maintenance, and of the lowest possible 
initial cost. Those are the primary goals of 
my new house, and as | figure out ways to 
achieve them, I'll share them with you in 
this column and, where warranted, in fea- 
ture stories. 


Falcon grill update 


If you read my July report on gas barbe- 
cue grills, you may recall that the Falcon 
grill was a late arrival, and therefore was 
left out of the photos and mentioned only 
briefly in the text. Since then, | have had a 
chance to use the unit. Some of its fine 
features are worthy of comment. 
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The model I've been using is the 5200 
Mark 5 with a model 0088 portable cart. 
The cart itself, built of square steel tubing, 
is the sturdiest of all | tested. The grill is 
relatively heavy, but the cart's wide 
wheels and solid construction make it one 
of the easiest of all to maneuver. The grill 
has a short port—just a mounting for the 
controls—which allows room for a large 
redwood shelf below. Two more small 
shelves flank the grill. 

The front-mounted handle is long 
enough so that you can stand safely aside 
to raise the lid. Shish-kebab skewers rest 
in notches at the front and rear, and are 
turned manually. If you want a completely 
automated shish kebab, the rotisserie has 
a kebab wheel accessory that operates in 
Ferris-wheel fashion. 


More fog about foggers 

David Humphrey, a heat-transfer engi- 
neer atthe Arizona Public Service Compa- 
ny, writes to advise that his tests of the 
Faxon Mist-Mizer air-conditioner fogger, 
which referred to in June's "Housepower 
Clinic," were very limited and not official, 
that they weren't conducted under full 
load, and that he is not a department man- 
ager, as | reported. 

While my own test results were much 
more conservative than those obtained by 
Humphrey, his were stated exactly as the 
information furnished by Arizona PSC 
reads. | contacted no one but Arizona PSC 
to obtain this information; whether Hum- 
phrey sent it personally or had it for- 
warded seems to be irrelevant. | assumed 
Humphrey was manager of market re- 
search and planning, since all but the last 
letter were signed with that department 
name. Finally, 100-degree ambient tem- 
perature may not be full load in Arizona, 
but it is in most places in the U.S. 

This now leads me to ask: If some utili- 
ties don't consider such tests “official,” 
why doesn't "official" testing begin when 
enterprising individuals experiment with 
products or techniques that appear to 
save energy? 

As for the "fogger" principle, let me 
share this letter from contractor-consul- 
tant E. F. Core of Ordale, Calif.: 

"| don't know about the Mist-Mizer 
product, but it's a fact of life here inthe dry 
desert country that we need humidity to 
help in cooling. In southern California, Ne- 
vada, and Arizona, humidity runs from 
about eight percent to 20 percent. 

"Here are some ways we have used the 
‘fogger’ principle: We installed an evap- 
orative-pad cooler frame directly in 
front of'an air-cooled A/C condenser 
and cut the running time about 60 per- 


cent. An associate in Tucson installed a 
complete evaporative cooler so it blew 
through the A/C unit, and cut his power 
bill $40 а month. 

"The geology trailer at a construction 
site was so hot the men were hosing it 
down every 30 minutes so they would be 
able to work. | installed a vegetable-bin- 
type spray nozzle near the A/C that after- 
noon. Next day, they not only were com- 
fortable, but turned up the thermostat." 


Q&A Putting out 
| the pilot 


Are there any pilotless gas-ignition sys- 
tems for converting existing pilotlights on 
gas appliances such as stoves and water 
heaters? 

Ronald Ceto, San Rafael, Calif. 


There are —but consult your gas company 
for those devices that are approved in 
your area and for installation information. 
Usually, installation requires a pro, since 
gas valves may have to be modified. 


It's all relative 


In last December's "Housepower Clinic,” 
you stated that the desirable range for hu- 
midity levels is 20 to 30 percent. My 
Springfield indicator says this is a very dry 
condition. Who's right? 

H. Farrel, Riverhead, N.Y. 


That depends on whether you are indoors 
or outdoors. Outdoor humidity at 80 per- 
cent on a very cold winter day may be 
equivalent to only five to 10 percent rela- 
tive humidity when the temperature of the 
air is raised to 68 degrees by your heating 
system. This level is not uncommon in an 
unhumidified home. Raising that to 30 
percent can overcome most low-humidity 
problems, but levels above 40 percent can 
lead to condensation within the walls and 
ceilings, which may cause structural rot, 
odors, and other difficulties. 


Winterizing a washer 
This summer | installed a clothes washer 
in our mountain cabin. | plan to pour a cup 
of ethylene glycol antifreeze into it before 
we leave it for the winter. Are any other 
steps necessary to protect it, and can this 
material damage the washer? 

Edward Watkins, Gaithersburg, Md. 


Antifreeze is fine for toilet and sink traps, 
but that's not the way to protect an appli- 
ance. The cardinal rule is to be sure that all 
water is removed from the washer. Start 
with the inlet valve; remove both fill hos- 
es, lower one end to the floor level, and 
turn the washer to the “warm fill” position 
so that all solenoids are open, allowing 
the hoses and valve to drain. Then drain 
the pump; some washers will empty if the 
drain hose is placed at floor level, but on 
others you must remove a hose from the 
pump. 


Got a home-equipment problem? Write to 
Evan Powell, Housepower, 108 Morning- 
dale Dr., Greenville, S.C. 29609, giving ap- 
pliance make and model number. Sorry, 
but unpublished questions cannot be 
answered by mail. 


z | 
шешш 
MOTOR OIL 


“Contents: 1U ts: 1 U.S. FI. . Quarto. ^^ 946 Lt ر‎ 


IT'S LIKE GETTING 
FREE GASOLINE 


when you change to 
Quaker State Sterling Motor Oil. 


Quaker State Sterling lubricates better than regular 
oils, so changing your oil to Sterling can get you better gas 
mileage. It’s specially blended and fortified with new and im- 
proved additives to cut friction and improve wear protection. 

With Quaker State Sterling in the crankcase your 
engine doesn’t work as hard—so your gasoline goes farther. 
It’s like having extra gas in the tank, for free! 

Like all Quaker State Motor Oils, Sterling can help 
your car last and help you avoid expensive engine repairs. 


"It s like getting free gas with every tanhful. i 


Small is better... 


Thunderbird Products has been building 

high-performance boats since 1956. Ac- 

cording to industry tradition, as a compa- 

ny becomes well established, it makes 

RO AT IN | RE AT ever bigger boats. But Vic Porter, presi- 

: | dent of the Decatur, Ind., firm, looked at 

| = today's “downsized” life style and decid- 

ed to go the opposite way: Vic is making 
a smaller boat. 

The new Thunderbird Formula One par- 
By BOB BLACK allels the auto makers' move to жайа 
cars for fuel economy. What Thunderbird 
came up with is a combination ski boat, 
sport boat, and family runabout that's 
16'9" long with a 7'3" beam. According to 
a nationwide survey Thunderbird con- 
ducted, a 16'9" boat should fit into the av- 
erage garage. 

The Formula One has a number of pow- 
er options: The one | saw had a Mercruis- 
er 120 stern drive and weighed 1800 
pounds. It can be trailered behind a com- 
pact car (see photo) and even behind 
some subcompacts. 

Fuel consumption is surprisingly low. : 
At a cruising speed of 20 mph, the 120 
Merc only uses three gallons an hour. Top 
speed is 37 to 38 mph. With a 170 Merc, 
consumption is 3.25 gallons an hour at 18 
mph. (If you let it full out, the 170 will give 
you 50 mph—but it will burn 12 gallons an - 
hour.) 

These savings, the company says, are 
due to the hull's 18-degree dead rise and 
14-degree transom angle. The design 
makes for quick takeoffs and fast planing. 
| checked to see whether Thunderbird had 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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fine-tuned the engines or changed the 
props, and was assured that they were 
production models, just out of the box. 
The Formula One costs $7700 with the 
120; the custom trailer is another $1300. 


To see or not to see 


A lot of boatsmen (including me) suffer to 
some degree from night blindness. One of 
our readers, Stanley Clark of Bradenton, 
Fla., hascome up with a splendid idea that 
will help you save your night vision. 
Clark notes that most navigation instru- 
ments are illuminated by a fairly bright 
light. He suggests: "To keep from retard- 
ing normal night vision, remove the bulb 
and give it a coat or two of red nail polish, 
allowing it to dry well before replacing. 
This produces a soft glow that illuminates 
the instrument perfectly without lessen- 
ing your 'see-ability' over the waters." 


Who needs a sextant? 


The Polaris Shot Navigator (right) is a 
new approach to celestial navigation 
without tables. It gives you an approxi- 
mate latitude in a few easy steps. 

On one side of the plastic navigator are 
directions for finding the approximate al- 
titude of the North Star, using a sextant— 
or simply your fist. You enter the altitude 
in the calculation space on the card's re- 
verse side, then look for either Cassiopeia 
or Ursa Major in the night sky. You adjust 
the dial to indicate the stars' positions, 
enter the reading, do some simple calcula- 
tions, and you've got your approximate 
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latitude. This useful navigational shortcut 
costs $8.75 (from Westworld Boating, Box 
24362, Fort Lauderdale, Fla. 33307). 


Money-saving manuals 


Most people have heard about the "blue 
book" guides for used automobiles. But 
did you know that there is also a used- 
boat price guide? 

BUC International Corp. (1881 N.E. 26th 
St., Fort Lauderdale, Fla. 33305) publishes 
both the Used Boat Price Guide and the 
New Boat Price Guide. 

Undoubtedly your boat dealer has 
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these in his desk, and, if you're trading in, 
knowing what he knows can be useful. 

The used-boat guide covers the model 
years 1967 through 1978 and has current 
prices. This 760-pager is a hefty $44, but 
worth it. The new-boat guide, with specs 
and list prices, is $10. 


Help for beginners 


The Small Boat Handbook, a 213-page 
hardcover from Crowell Publishers (10 
East 53rd St, New York, N.Y. 10022), is 
geared to those using craft from 14 to 26 
feet. | think you'll enjoy this one if you're 
just getting into boating, because author 
David Richey covers a lot of waterfront. 
He describes the merits of various boat 
types, then gives fairly comprehensive in- 
structions on how to outfit, trailer, handle, 
and navigate a small boat safely. The 
book is a good buy at $10.95. 


It's safer on the water 


According to the latest Coast Guard fig- 
ures, the recreational-boating fatality rate 
reached a new low in 1978—even though 
there were more boats on the water. 
The number of fatalities, 1321, was 9.4 
persons per 100,000 boats—down from 
9.6 persons in 1977. The rate of boat fatal- 
ities has been consistently declining for 
five years and varies from a high of 21.4 
per 100,000 boats in 1965 to the new low. 
State registrations of boats (not includ- 
ing the states of Washington, New Hamp- 
shire, and Alaska, or American Samoa) 
were up from 7,975,597 to 8,034,905. Hs] 
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FREE CAREER BOOKLET 


6 Ways lo 
elp You Qualify 


For The Job You Want 


Send for a Free Career Booklet, and find out what Career Training in the field of your 
choice can do for you— with no obligation to buy anything, now or ever. 


T HOME, in your spare time, you can now earn the 

College Degree, Career Diploma, or Career 
Certificate that you may need at this time to help you 
qualify for the job you want. And you are invited to find 
out everything you need to know about the Career 
Program of your choice— with no obligation to buy 
anything, now or ever. 

Just check the Career Program that interests you most 
on the attached postpaid card. By return mail, you will 
receive a free career booklet with facts on the Program 
you have selected. 

Your free booklet will also include information on 
employment opportunities for the career field of your 
choice, as reported by the U.S. Bureau of Labor Statistics 
in the Occupational Outlook Handbook for 1976-1977. 


In addition, you will receive a free “Demonstration 
Lesson" that also lets you see for yourself why 
getting the career training you need most may now 
be easier than you think. 

When students enroll in these programs, their _ 
lessons and career training materials are delivered to 
their homes— and each lesson includes an “Ореп 
Book" exam. As the students complete their lessons, 
they mail back each exam for review. Correct 
answers are checked off, and students are told how 
to correct their wrong answers. Then the graded 
papers are returned to the students by mail. This 
kind of “Open Book" testing— which allows you to 
concentrate on learning instead of worrying about 
grades— has proven so successful for adults it is now 
used in many colleges. 

In short, your free “Demonstration Lesson" will 
allow you to see for yourself why graduates report 
that they enjoyed independent study for these three 
reasons: the freedom to learn at your own pace, in 
the privacy of your own home; the convenience of 
choosing your own study hours; and the opportunity 
to move ahead a step at a time, lesson after lesson, 
until you have earned the College Degree, Career 
Diploma, or Career Certificate that you may need at 
this time to help you qualify for the job you want. 


If postpaid card is missing, send your name and address to: 


FREE CAREER BOOKLET 


Center for Degree Studies * ICS * International Correspondence Schools 


SCRANTON, PENNSYLVANIA 18515 


The Center for Degree Studies is Accredited by the 
Commission on Higher Education for the Middle States 
Association of Colleges and Schools— and authorized by 
the Department of Education for the Commonwealth of 
Pennsylvania to award College Degrees that afford you 
recognition as an Associate in Specialized Business or 
Technology. You are eligible for enrollment in the 
Center— no matter which City or State you now reside 
in— if you have a High School Diploma or Equivalent. 

ICS is an Accredited Member of the National Home 
Study Council, and authorized to provide career training 
leading to Career Diplomas and Career Certificates. 
Thus, while it's not possible for ICS or any other 
reputable college or school to guarantee jobs to its 
graduates— and employment opportunities differ from 
company to company and city to city— you will get the 
same high quality of training that ICS has been noted 
for since 1890. So students can enroll with confidence in 
ICS, secure in the knowledge that ICS is here to help 
them prepare for the career field of their choice— no 
matter which Career Program they select . . . regardless 
of past experience. 


When you receive your free career booklet and 
free "Demonstration Lesson" in the mail, you may 
want to show them to your employer. Please feel 
free to do so. You may also want to advise your 
employer that the ICS Industrial Training Division 
has special training programs and relationships with 
more than 3,000 companies, unions, and government 
agencies across the country — including corporations 
like Union Carbide, International Paper, 3M, 
Bethlehem Steel, U.S. Steel, etc. And note that if you 
decide to enroll in the Career Program of your 
choice— if you wish, your employer will be kept 
informed of your progress— so that your employer 
can better evaluate your effort and ambition should 
you be in line for a better job, or an increase in 
salary, etc. 


In short, the attached postpaid card offers 36 Career 
Programs designed to help you qualify for the job you want. 
And you can find out what the Career Program of your 
choice can do for you— with no obligation to buy anything 


‚ now or ever. 


. So just take a moment to check your Career Program. 
Fill in your name and address. Апа mail the card today. 
Your Free Career Booklet and Free "Demonstration 
Lesson" will be mailed to you promptly. 


MAIL THE ATTACHED CARD*NO SALESMAN WILL CALL 
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| PUBLIC NOTICE! 
BANKRUPTCY 


and Financially 
Distressed Merchandise! 


We are authorized liquidators of large 
inventories that must be quickly sold at 
sacrifice prices because of: 

Bankruptcy 

Sheriff's sale 

Bank loan foreclosure 

Insurance claim salvage 

Manufacturer's overproduction 

Last year's models 
If your company finds itself in any of 
the situations listed above and is forced 
to sell large inventories for immediate 
cash, call us. Only products in perfect 
operating condition (or slight blemishes 
that do not affect operating efficiency) 
will be considered. 


All inventories we liquidate must be 
priced to sell BELOW DEALER COST 
or BELOW MANUFACTURED COST. 
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Heavy diti. by Milwaukee —I 
with a в” ball-bearing chuck. 


Great for industrial use or home workshop! f 


Here's a heavy-duty, 14'' drill press at a 
fantastically low liquidation price that's 
even less than those little ''sissy'' models! 
This heavy, 160 Ib. ''brute'' has all the 
power, all the "guts" you need for fast, 
smooth drilling into steel, cast iron, alu- 
minum, brass, wood, plastic. Head and 
base are made of strong, fine-grained cast 
iron. Heavy walled machined column in- 
icd rigidity, cuts vibration for smooth- 

operation. Standard NEMA 56 frame. 


Oil table swings 360° and tilts 09 to 450, 
Precise up and down movement of table 
with rack and pinion. Recessed light in 
head gives bright illumination of work. 
We dropped the price way down low to 
sell them FAST! Order yours right away! 
e Capacitor start 110V motor; grounded 
receptical 10 Amps. 
€ All belt pulleys on ball bearings. 5" | 
largest pulley on spindle (high torque). —— - = HEAVY-DUTY 
® Quick release belt tension. BALL-BEARING 


| MUST LIQUIDATE 


AT FAR BELOW DEALER COST! 
2-Speed, Heavy-Duty 
% hp. DRILL PRESS 


FACTORY NEW! PERFECT CONDITION 


Fully enclosed 
belt guard case 
for safety! 


CAPACITOR START, 
110V, 3/4 h.p. MOTOR! 


Recessed light for 
bright illumina- 
tion of work! 


e Chuck is 5/8" No. З J.T. Arbor. "a ! E 
е А ie S Dase; RUT ped Sm, Big 1174'' diam. 5/8" CHUCK! | 3 

® Height: /2**: weight: pounds. oil table! TED |j 

e Spindle to table (max.): 15%" rendi bir UM £x E 

e Spindle to base (max.): 23-5/8" Table rotates 360°, industrial use! E Sa үм аен "иши а М ye 

e 6'2'"" from spindle center to stand base. tilts 09 to 45°. Indi- VARIABLE 12 SPEEDS! 

e 11'5'' diam. oil table with “"T" grooves. cator scale both sides! Change speeds easily with 
INCLUDES MORSE TAPER! b V2 эрес 230 to 3890 


RPM. Uses standard size 
V-belts. 

Rack and pinion 
for fast, precise 
Vertical adjust- 
ment of table! 


Reg. Retail: 3695. 00 | 


NOW... while they last: 


Plus shipping charge 


р Precision ground 
[I 7— quill has milled 
rear rack 


Strong, cast iron 
base reinforced with 
longitudinal ribbing! 


Heavy walled 
machined column 
cuts down vibration! 


Vise Attachment ... $25.00 
For maximum clamping, hold- 
ing power. Steel jaw faces; 4" 
jaw width, 1%" jaw depth, 334"' 
jaw opening. Cold rolled steel 
Screw, 


Sturdy 2-7/8" 
diam. column 
is bolted то 
base, NOT 


NM zb pressed on! 
| || | To order, or to ask questions, — n ` TOP UALITY! 
© Phone Toll-Free: 1-800-328-5082 ee 0 ' 
е | Minnesota residents call Collect, Pm. И. big ONE YEAR 
-————— ااا ااا ااا ا اا اناا ااا ااا ااا ااا اا‎ A big, 


C.O.M.B. Co. / Authorized Liquidators Dept. A-1 160 Ib 


3258 Minnehaha Ave. S., Minneapolis, Minn. 55406 e FM RTS WARRANTY! 
Enclosed is my check or money order for $198.00. Please send the 12-speed B 
C.O.M.B. Co. 


Rockwood Drill Press. | will pay the shipping charge to driver upon delivery. 


L] Also send the Vise Attachment for only $25.00 
| (Delivery time: approximately 2-3 weeks) 
PLEASE PRINT CLEARLY 


Name _ == e ас ваза 


AUTHORIZED LIQUIDATORS 
of Manufacturers' Overproduction 


| 
| 
| 
| 
| 
| 
|| 
| 
| 


Address  _ _  _ ССИ 3258 MINNEHAHA AVE. / MINNEAPOLIS, MN 55406 
کک ل ا‎ iB —— | РНОМЕ: (612) 729-2345 


Briefcase 


troubleshooter 
diagnoses 
bond epum ills 


Heat-pump repairmen may soon be 
knocking at customers' doors carrying 
briefcases, their tool boxes stowed in 
the truck. In their briefcases will be à 
portable analyzer designed to trouble- 
shoot one of the first microprocessor- 
based heat-pump control systems—a 
system that promises to save owners 
money on both their energy and repair 
bills. 

The W89 control system, developed 
by Honeywell, is a mini-computer 
that will be factory-installed in heat 
pumps. It directs and monitors the 
unit's operation, and if something 
goes wrong, alerts the owner to the 
malfunction. 

"If the system detects a fault, such 
as loss of refrigerant, or a blocked out- 
door coil, it turns on a service light on 
the thermostat," explains Honey- 
well's Dan McGinnity. "This tells the 
owner to call in a serviceman— with 
an analyzer. The serviceman plugs in 
the analyzer and gets a complete read- 
out of the system on a cathode-ray 
tube. The problem is described in En- 
glish, so computer-language knowl- 
edge isn't necessary. For example, it 
might say 'suction-valve failure—re- 
place immediately.’ ” 

The repairman can then get his tool 
box and replace the part. 

The microprocessor’s ability to spot 
problems before they damage the heat 
pump or impair its efficiency is only 
one way it will save. Using informa- 
tion from the thermostat and environ- 
mental sensors, the W89 adjusts heat- 
pump performance for optimum cool- 
ing or heating and minimum energy 
expenditure. And that means lower 
utility bills. In addition, Honeywell 
says the new controller won't hike 
heat-pump prices.—Sandi Doughton 


HOW TO CUT YOUR HOT 


WATER BILLS IN HALF! 


Amazing New THORN INSTANT TANKLESS 
Heaters Provide a NEVER-ENDING FLOW 
OF PIPING HOT WATER! Save Money, 
Save anergy! 


Most of us simply don't understand just how 
wasteful—and costly an ordinary, tank-type hot 
water heater really is. But, if you will just think 
about it for a moment you will immediately 
realize that much of the energy used to heat 
your basement tank of water is dissipated right 
through the walls of the tank itself and into your 
storage or crawl space area. 
The Perfect Answer—The New Thorn 
Instant Tankless Hot Water Heater! 

The answer is simplicity itself—if losses are 
created by the need to keep large volumes of 
water standing in a tank, why not eliminate the 
tank? And, that's just what Thorn has done. We 
have eliminated the tank—and in its place we 
have developed a tiny, super powerful, 
instantaneous heating unit which ACTUALLY 
CREATES HOT WATER AS YOU USE IT. А 
microswitch on the Thorn unit automatically 
turns on the moment a faucet is opened—then 
a continuous stream of delightful, sparkling hot 
water flows from the tap for shower or wash 
basin. IMAGINE—as much hot water as you 
want—produced in a never-ending stream as 
long as you need it. And, the Thorn unit is fully 
adjustable too—temperatures from cool to 
steaming hot can be obtained at the turn of a 
dial. Models for LP (Bottled) Gas, Natural Gas 
or Electric Power. 

The Ordinary Tank-Type Hot Water Heater 
Is The Most Energy And Cost Wasteful 
Appliance In Your Home. 

Did you know that an average tank-type heater 
will use as much as 4800 KWH of power in a 
year. Nothing in your home even compares to 
that for wastefulness and operating cost. By 
comparison, your refrigerator—usually opened 
several dozen times a day and placed in a hot 
kitchen, uses only 1/3 as much energy. In this 
day of rising costs and energy consciousness, a 
new THORN INSTANT TANKLESS HEATER 

should be considered for every home. 
Approved by BSI 
(British Standards Institute) and 
Gas Associations Around the World. 


The Hughson Family* Has Just Taken 
7 Showers In А Row—the 7th was as 
hot as the First. .. and they're saving | 
58% on their hot water bill too! 


*The Arthur Hughson Family, Matamoras, PA. 


Use А Thorn Tankless Anywhere— 
In Your Present Home— 
Perfect For Vacation Homes, Ski Lodges— 
Boats, Trailers. 


There's a Thorn for every application. Three new 
models provide energy and cost efficient hot 
water for campers, boats or luxury homes. 
You'll recover the modest initial cost of a Thorn 
many times over in fuel savings as the years 
pass. And, you'll enjoy a lifetime of hot 
water—shower after shower after shower! 
Ordinarily, tank-type heaters can't make that 
promise—No matter how much they cost! 

The Thorn Instant Tankless Heater heats water 
AS YOU NEED IT—on demand. Just open the 
faucet and get a luxurious, never ending rush of 
steaming hot water. 


FOR FREE CATALOG AND DETAILED INFORMATION — 
FILL IN AND MAIL THIS COUPON TODAY! 


A JE GE UND NEG SEED AMO DX ШЕ GEN EEE ЕШ ОЕШ NES ee ED URS 


Ld 
09 The Kiley Company, 25 Valley Drive, Greenwich, CT 06830 


$^. 


I would like to cut my hot water heating bills in half! Please RUSH your 
FREE catalog of THORN INSTANT, TANKLESS HEATERS. Include details 


of the absolutely unique KILEY 10-year guarantee and replacement plan. ! 
understand that | am under no obligation to buy anything and no salesman 


will contact me. 


Print Name _ 
Address 


City State 


Zip 
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By EVERETT H. ORTNER 


Protective blimp 


Skiers and other outdoorsmen will appre- 
ciate this new idea from Nikon: a “blimp” 
case that insulates a camera against rain 
and cold. Strange things can happen to a 
camera when the mercury shrinks into a 
tiny ball at the bottom of the thermome- 
ter: Shutters become sluggish and unreli- 
able; film becomes brittle and breakable; 
static electricity leaves unwanted marks 
on the film if it is rolled too fast; batteries 
weaken and rebel. 

Some cameras are particularly vulnera- 
ble to cold: movie cameras, for example 
(even the spring-wound ones), and many 
new SLR's, which may be so totally de- 
pendent on batteries as not even to have a 
manual film advance. And think of all 
those battery-powered motor drives! 

The leatherette blimp case is designed 
for Nikon single-lens reflex cameras (al- 
though | suspect you could use it for other 
SLR's, too). A tight elastic sleeve that fits 
over your right hand permits you to reach 
into the blimp to adjust the controls. A 
window on top enables you to use the 
viewfinder and select shutter speeds. As a 
bonus, the insulation reduces camera 
noise; mirror clunk and motor whir are 
suppressed so that you can take pictures 
where the noise might otherwise disturb 
your neighbors (graduations, for exam- 
ple, or amateur theatrical performances). 
The Nikon CS-13 blimp lists for $55.50. 

If you don't have a blimp, what can you 
do to protect your equipment from the ef- 
fects of low temperatures? For long-term 
exposure to cold—a winter in Alaska, 
say—you might consider having your 
camera winterized. This is a highly spe- 
cialized, professional operation in which 
the camera is disassembled and the orig- 
inal lubricants (which can get gummy in 
extreme cold) are removed and replaced 
with powdered graphite (the old standby), 
silicone, or Teflon. For most ofus, though, 
who use our cameras only occasionally 
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under such severe 
conditions, here's 
good advice: 

9 Whenever pos- 
sible, carry your 
camera and spare 
film inside your 
clothing. Take your 
camera out only for 
the few seconds 
or minutes needed 
for use. Don't leave 
equipment out any 
longer than is nec- 
essary, to prevent 
moisture conden- 
sation when you 
get it back in the 
warmth again. Or consider wrapping your 
camera in a plastic bag when you're under 
shelter, so that condensation will form on 
the bag and notthe camera while the cam- 
era warms up. 

9 Keep extra batteries in your pocket 
for warmth. 

9€ Advance the film slowly to avoid 
breaking it or creating static marks. Prac- 
tice changing film under your coat. 


Reviving electronic flash 


Can anything be done with an electronic 
flash that delivers less light than it should 
or that won't hold a full charge? Yes and 
no, says Chuck Taylor, Vivitar's Director of 
Design Engineering. “With use, there's a 
gradual darkening of the tube, due to the 
depositing of vaporized electrode materi- 
al on the inside of the glass. On a 'better 
than average’ unit," says Taylor, "we esti- 
mate 10-percent light loss in one to 2000 
flashes and 30-percent light loss in 10 to 
20,000 flashes." A problem? Not with the 
non-professional photographer, he says. 

With non-use, the problem is different: 
The unit's capaci- 
tor becomes elec- 
trically “leaky” апа 
requires greater 
power to maintain 
a given voltage. 
Result, says Tay- 
lor: lower voltage 
and lower light out- 
put. Solution: Re- 
form the capacitor. 
“Turn the unit on, 
and let it run for 
five to 10 min- 
utes.” 

Also with non- 
use, nicad batteries 
lose their storage 
capacity. Sintered- 
plate nicads (the 
GE kind) that are 


used to 10 percent of their design capacity 
will, says Taylor, “approach an actual ca- 
pacity of 10 percent in 50 аіѕсһагде/ 
charge cycles.” His recommendation: 
"Completely discharge the batteries after 
use, or monthly, and charge the batteries 
to full capacity each time for storage... 
Several complete discharge/charge cycles 

usually will restore the design capacity." — 


Microscope conversion 


Turn your binocu- 
lars into a stereo 
microscope? You 
can, if you own 
Carl Zeiss mini bin- 
oculars and get this 
new stereo micro- 
scope conversion 
base from Zeiss. 
The base adds a2X 
magnification fac- 
tor. Thus, with 
6X20 binoculars, 
you'd get a total 
magnification ої 
12X. The low mag- 
nifications are use- 
ful for  examin- 
ing stamps, coins, and such. The maxi- 
mum diameter of objects you can study is 
40 mm (about 1.6 inches). Price of the con- 
version base: $199.95, 


Fat straps 


The thin camera straps and woven cables 
that slide off your shoulder or gouge into 
your neck have been giving way in recent 
years to wider and more comfortable (and 
more expensive) types. The Globus Twin- 
Field strap (below, left) is wide at the neck 


` for comfort, narrow at the camera for free 


movement. It's $19.45 ppd. from Greatest 
Things Mfg. Co., 9454 Wilshire Blvd., Bev- 
erly Hills, Calif. 90212. At right isthe Com- 
panion strap, a systems approach to 
hanging photo gear on your person. With 
one camera on your chest, you can hang 
another on your shoulder, using leather 
crosspieces (that come with the straps) to 
secure the shoulder strap so it can't slide 
off. The straps snap together in a variety 
of other ways, too, so you can carry lens 
cases, flash unit, etc. Companion straps 
are $10.95 ppd. from Depth of Field, Box 
141, Madison, Wis. 53701. Eis) 


Introducing the Olympus ОМ-10. 

But before you check into how little money it is, you should 
know how much SLR it is. The OM-10 is a fully automatic 
aperture-preferred compact SLR designed with the extraordinary 
simplicity Olympus is famous for. With features you've learned to 
expect from much higher priced SLRs. Or never expected from an 
SLR at any price. 

Until now, no camera in this price range offered electronic 
off-the-film exposure control (ОТЕ). Measuring the light that actually 
reaches the film surface during exposures from 2 seconds to 1/1000. 

Until now; no camera atany price beeped in conjunction with 


Solittlemoneyhas 
never bought so much SLR. 


OLYMPUS o0 


a super-bright blinking LED during self-timer operation. 

Until now, no camera displayed the shutter speed this way: 
merely touch the shutter release collar and the red light appears in 
the viewfinder. 

Until now, no viewfinder had an LED that lit to signal a fully- 
charged flash and blinked to confirm correct flash exposure. _ 

Until now, you couldn't enter the largest compact SLR sys- 
tem in the world — the OM system — for so little money. 

If you want to know just how little money buys this incredible 
compact SLR, the first new OM in four years, ask your dealer. 

You'll be as surprised as he was. 


SAY SMOKEY’ 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Chevette rear-end whine 


| bought a new Chevette in March 1978. 
When the car was delivered, it had a bad 
whine in the rear end. The dealer installed 
a new ring and pinion before | took deliv- 
ery of the car. There was still a whine, 
particularly at about 35 to 40 mph. 

Since then he has put in two more sets 
of ring-and-pinion gears with the same re- 
sult—a whine that is loud enough to be 
very disturbing. 

The zone man came down and went for 
a ride with me. He said that the whine is 
not excessively loud and that he has 
heard worse. He considered it normal. | 
maintained that there should be no irritat- 
ing noise like that in a new car and that 
since they have installed three new sets of 
gears with no improvements the problem 
is elsewhere, perhaps a warped carrier. 
He said that if | want to, they will install a 
new carrier and another ring-and-pinion 
set but that the result could be even nois- 
ier. Chevy, he said, is having problems 
with rear-end noise in Chevettes with au- 


at’s 


tomatic transmissions and has not solved 
them. 

Before | have the carrier and gear set 
replaced, what do you think of this? 

| have no quarrel at all with the service 
at our dealer; he has spent a considerable 
amount of time trying to satisfy my com- 
plaint, with no luck. 

N. R. Reffert, Rittman, Ohio 


Ride a couple of other Chevettes. If the 
noise is about the same, there's one thing 
that will help—more sound deadener un- 
der or over the floor of the car. I'm not 
kidding—insulation can help. 

/f other cars are quieter than yours, then 
go the complete carrier route. Rear-axle 
whine 95 percent of the time is from the 
ring and pinion. A housing out of line is 
not the noise producer, as a rule. 


Starting a diesel Rabbit 


| took delivery last year of a '78 diesel Rab- 
bit and found that at four degrees F it's a 
bit harder to start than a gasoline-fueled 


car. Now VW suggests adding up to 30- 
percent gasoline to the diesel fuel to thin it 
out a little, while some gear-jammin’ die- 
sel drivers suggest adding kerosene. Who 
should | listen to—manufacturer or ex- 
perience? 

Also, | live on a pretty steep hill and it's 
not unusual for me to just coast down the 
hill to get my other cars started. If the die- 
sel's glow plugs are hot enough, will it 
start up the same way? (Manual transmis- 
sion, of course.) 

John Pavie, Harleysville, Pa. 


Go by the manual. There are other ways, 
but the guys who wrote the manual know 
that vehicle best. А coasting start should 
work, but I'm not crazy about the idea. 


Too much shimmy 


| purchased a used 1973 Ford F100 custom 
pickup with a six-cylinder engine and 
46,000 miles on it. The truck is in excellent 
condition, but it will occasionally shimmy 
so badly that | nearly have to come to a 
stop before it will quit. After having two 
front-end shops check it out and finding 
nothing wrong, | took it to the local Ford 
dealer, who has a reputation for having 
the best front-end mechanic in the busi- 
ness. He says that there is nothing wrong 
with the front end, but that some six-cylin- 
der Ford trucks shimmy and there is no 
way to fix it. 

In this day of advanced technology, 
| find that hard to believe. What do you 
think is wrong? 

Roy V. Payne, Catoosa, Okla. 


Ferrari doing in 


Champion Spark Plug Company * Toledo, OH 43661 


Assuming you checked standard things— - 


toe-in, castor, play in the linkage, etc.—try 
this: While the truck is sitting still, wiggle 
the steering wheel and watch the frame 
where the steering box is fastened. | think 
you'll see it twisting. Stop that, and | be- 
lieve your trouble will disappear. Bigger 
tires aggravate the problem. 


Small diesel for trailer towing? 


In spite of the low acceleration of a diesel 
engine, would a car with a 77-hp (at 4000 
rpm) diesel be powerful enough to tow a 
trailer weighing 3000 Ibs. or so? 

G. Saint-Pierre, Ottawa, Ont. 


If you have the patience and time, sure. 
But it seems like you're gonna have a 
2500-Ib. dog with a 3000-Ib. tail. 


Wants new engine for his Vega 


| am considering putting a V8 in my '72 
Vega, but | need some professional an- 
swers. ls the unibody Vega frame/chassis 
structurally capable of holding a 400-hp 
small-block? 

R. A. Swanbeck, Fresno, Calif. 


Put a Buick V6 in it. 


Radials for his Mustang? 
| have a four-cylinder, four-speed '76 Mus- 
tang ll with 18,000 miles on it. The car has 
the original B78x13 two-ply polyester 
tires, which | would like to replace with a 
set of Michelins. Several friends (who 


a 


may or may not know what they're talking 
about) have advised against it, saying the 
front suspension was not designed for ra- 
dials. Can you foresee any potential han- 
dling problems, and, if so, would it be 
worth having the suspension modified to 
eliminate them? Or should | just settle for 
a set of good fiberglass-belted tires? 
Richard W. Blauvelt, South Bend, Ind. 


Your friends have a point, but I think you'll 
find that radials will work out satisfactori- 
ly. А suggestion: That new Goodyear 
Wingfoot might be a better way to go. 
It's a nice tire. 


Power-steering leak 


My power-steering pump leaks fluid con- 
stantly, requiring biweekly refills. A new 
hose has been installed. Is it true that only 
a garage with special tools and special 
equipment can repair it? 
| have read that a power-steering leak 
can be stopped with a leak-stopper addi- 
tive. Is this safe? 
Gene P. Klarman 
N. Redington Beach, Fla. 
The tools necessary to repair a power- 
steering pump are not in the realm of the 


weekend mechanic. As for leak stoppers— 
not me, Doss. 


Why is a turbocharger 
more economical? 


| have always been under the impression 
that when you add a turbocharger to an 


engine, you increase horsepower and 
thus /ncrease fuel consumption. 

Yet, recently, car manufacturers have 
been saying that by adding a turbocharg- 
er they're able to increase horsepower 
and decrease consumption. l'm confused. 

Kenneth lllenberg, Tulsa, Okla. 


What really happens is that you convert 
waste heat into mechanical energy. 
Therefore you get some power for noth- 
ing. The turbo increases the specific den- 
sity of the air-fuel charge. That increases 
the firing pressure, which gives more hp 
and a better fuel specific at a given rpm. 

But to really benefit, you need to do 
something to raise the gear ratio—say 
from 3:1 to 2.75:1. 


Engine-oil cooler worthwhile? 


Will an add-on engine-oil cooler extend 
the life of my car's engine? 
Galen Rath, Murphysboro, Ill. 


Broadly stated, yes. But with synthetic oils 
able to take temps to 300 degrees F and 
higher, not much. 


Each month in Popular Science Smokey 
Yunick answers questions on cars—family 
cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say, Smokey—," Popular Science, 380 
Madison Ave., New York, N.Y. 10017. 
Questions cannot be answered by mail. 


anad with a Lawnboy? 


They both get their spark from Champions. The spark plug 
that's made for virtually every kind of engine 
on the market. For surer starts, change 
| to a fresh set of Champions 


ette 


at least once a year. 


Ide 


атата POWER 


ome to Marlboro Country. 


T 
# Ф. 
2e E v3 
‚ ne A уз Р | 
= A Е ~ d 


° алоо 
+ ——À 
a 
| = 
w 
a 
— 
— 


Marlboro Red or Longhorn 100's 
you get a lot to like. 


Warning: Ihe Surgeon General Has Determined 
[hat Cigarette omoking Is Dan gerous (0 Your Health. Kings: 17mg "таг, 1.0 mg nicotine— 
100°s: 18 mg" tar; 1.1 mg nicotine av. per cigarette, FTC Report May’ 78 


PS | Whats News 


opular 


сепсе 


To most of us, | suspect, the idea of a fly- 
wheel in the basement seems a little silly. 
From a lifetime of experiences, we asso- 
ciate flywheels with machines that have 
intermittent power or load pulses. Wheth- 
er it's in a sewing machine or an engine, 
the role of the flywheel in everyday expe- 
rience is to smooth the flow of power 
within one revolution. The conventional 
image of a flywheel is a heavy chunk of 
metal that turns sluggishly. Most people 
would never think of equating the func- 
tion of a flywheel with that of a storage 
battery. But if you can spin a lightweight 
flywheel at very high speeds, it becomes 
an energy-storage device that can store 
more energy per pound of weight than a 
modern lead-acid storage battery. For ex- 
ample: А two-foot-diameter wheel spin- 
ning at 20,000 rpm can store about 25 
watt-hours per pound compared to about 
17 watt-hours per pound for a typical lead- 
acid battery. You'll learn of other advan- 
tages, too, in Susan Renner-Smith's arti- 
cle beginning on page 76. 


Solar gasification of coal 


First results of tests show promise for a 
new process that will extract a natural- 
gas-like fuel from coal. Coal is normally 
gasified in a reaction with steam or car- 
bon dioxide at high temperature. А por- 
tion of the coal in the gasifier is burned 
with pure oxygen to supply the needed 
heat The new process uses solar heat, 
and no oxygen is needed. The experi- 
ments were conducted at the 30,000-watt 
solar furnace at White Sands Missile 
Range in New Mexico. Sunlight reflected 
by a movable solar-tracking array of flat 
mirrors onto a fixed, concave focusing 
mirror is concentrated onto a five-inch-di- 
ameter spot in the solar furnace, where 
the gasifying apparatus is placed. The 
concentrated sunlight passes through a 
clear fused-silica window and heats the 
coal inside the gasifier. Steam or carbon 
dioxide is added to react with the coal and 
produce gas. Although these tests only 
demonstrated technical feasibility, future 
development of larger reactors will ex- 
plore commercial potential. If it works, we 
would have a nonpolluting way of using 
our enormous coal reserves. 


Free home heat with an engine 
The energy-conservation scheme from 


Fiat that Dave Scott wrote about in our 
August '77 issue is coming to the U.S. Fiat 
calls the system Totem, which stands for 
Total Energy Module. The Italian auto 
maker recently licensed Gas Energy, Inc., 
a subsidiary of Brooklyn Union Gas Co., to 
distribute Totem in the U.S. Instead of a 
central-heating furnace burning fuel di- 
rectly, Totem uses a little 45-hp engine to 
extract energy from the fuel and turn an 
electric generator in the process. All the 
normally wasted heat from the engine is 
recovered and used to heat the house. 
Any excess electricity could be sold to the 
local utility by metering it back into the 
power lines. The system can burn alcohol, 
methane, or natural gas. Totem's efficien- 
cy is better than 90 percent compared to 
about a usual 85 percent for a good oil- 
burning furnace. 

Footnote: The Federal Energy Regula- 
tory Commission (FERC) has recently pro- 
posed regulations to encourage the pro- 
duction of electric power as a byproduct 
of other operations. The regulations 
would exempt small producers and co- 
generation facilities (simultaneous pro- 
duction of heating and electricity) from 
certain regulations that apply to electric 
utilities, and require electric utilities to 
buy surplus electricity from qualifying 
small producers. 


Hazards from carbon fibers 


After we published the article about car- 
bon-fiber composites in our April issue, 
we learned that NASA and the Depart- 
ment of Commerce have become con- 
cerned about the possible hazards of acci- 
dental release of carbon-fiber particles 
into the environment. The fibers are good 
electrical conductors. Because of their 
very light weight, particles broken from 
the fibers can float in the air like common 
dust particles. If they come to rest on un- 
protected electrical circuits, they can 
cause power failures, shorts, or arcing 
that can damage equipment. For these 
reasons, an organized federal program 
has been established to develop a com- 
plete understanding of any potential risks. 
NASA will let no more contracts for flight 
evaluation of carbon-composite compo- 


.. nents for aircraft until a conclusive deter- 


mination of the hazards has been made. 
While experts think it unlikely that the fi- 
bers pose a direct risk to human health, 
the U.S. Public Health Service will study 


the fibers in its continuing program to un- 
derstand the effects of all fibrous materi- 
als on human health. Some industrial 
plants exposed to substantial quantities 
of the carbon fibers have experienced 
mysterious malfunctions of electrical and 
electronic equipment. In some cases, 
electrical fires have resulted. 


Largest prime number 


Math hobbyists enjoy some rather esoter- 
ic competitions. Among those is the 
search for ever-larger prime numbers. 
The discovery of a previously unknown 
prime becomes a trophy to flaunt in the 


° mathematics community. Working with a 


CRAY-1 computer [PS; June], two com- 
puter experts at Lawrence Livermore Lab- 
oratories, Harry Nelson and David Slo- 
winski, are the latest to achieve momen- 
tary fame with the discovery of the largest 
known prime number. The enormous 
number has 13,395 digits. The new prime 
number is two multiplied by itself 44,497 
times minus one. (In case you've forgot- 
ten: À prime number is one that cannot be 
evenly divided by any whole number ex- 
cept itself and the number one.) 


Viewdata update 

You can pencil the word into your diction- 
ary. Viewdata has become the generic 
word for a group of electronic services 
that will eventually transform the ordinary 
TV set into a computer terminal. Britain's 
Prestel system [PS, May '78], after seven 
years of development, will begin full pub- 
lic service this fall in London, Birming- 
ham, and Norwich. But of greater interest 
to you, the second largest U.S. telephone 
company, General Telephone and Elec- 
tronics Corp., has recently acquired a li- 
cense to market the British version of 
viewdata in the U.S. If you become a view- 
data subscriber, you will be abletocallup . 
a central data bank using a typewriter-like 
keyboard attached to your TV set and 
have almost any conceivable kind of infor- 
mation presented on your TV screen. The 
British already have 130,000 pages of in- 
formation on file and expect to have six 
million such pages in the near future. Eis] 
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lywheel 


stores solar energy 
at 15,000 rom 


Better than batteries? 

Flywheels may be—at least 
in storing random bursts of 
energy from sun and wind 


By SUSAN RENNER-SMITH 
DRAWING BY GENE THOMPSON 


“See, here’s the air gap,” said Dr. Alan 
Millner, pointing at the spinning fly- 
wheel. I peered close and saw a tiny 
space no thicker than a business card 
between the flywheel’s whirling shaft 
and the bearing above it. 

Га come to MIT’s Lincoln Laborato- 
ries especially to see this magnetical- 
ly suspended flywheel. Millner point- 
ed out other features. “Here are the 
touch-down ball bearings. If the elec- 
tromagnets lose power, the shaft will 
rest on these.” 

To demonstrate, he flipped a switch, 
shutting off the magnets. As І 
watched, the spinning shaft moved 
down slightly, touching the ball bear- 
ing. Instantly the flywheel slowed 
down, then coasted to a stop. 

“Why did you turn off the flywheel 
motor?” I asked. 

“It was never on,” Millner an- 
swered. "I just spun the wheel up this 
morning with my finger. It's been 
spinning ever since." 

"А perpetual-motion machine?" 

"Not quite," said Millner, grinning. 
"The longest it's spun without power 
has been about 36 hours. But the mag- 
netic bearings really do reduce drag 
drastically. And without air drag, this 
thing would spin for much longer. 
That's why we'll put the full-size fly- 
wheel in a vacuum can." 

The small flywheel is the first step 
in Millners plan—to bury a three- 
foot-dia., two-ton, magnetically sus- 
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pended flywheel underneath a house. 

Why would anyone want a flywheel 
in the subbasement? To store energy. 
Spun up by electricity from a solar 
photovoltaic array—or from a wind 
generator—a flywheels momentum 
can power a residential-sized genera- 
tor. The buried flywheel can also tap 
power lines during cheaper, off-peak 
hours. 

Ав another oil shortage threatens 
our power plants, such alternate-en- 
ergy schemes seem more and more at- 
tractive. And as oil prices soar beyond 
expectations, sun and wind power be- 
gin to look economical, despite initial 
equipment costs. 

But these energy sources are in- 
termittent, requiring a storage sys- 
tem to ensure a constant supply of 
electricity. Today's experimental so- 
lar arrays use deep-discharge, lead- 
acid batteries. They store energy 
chemically, using electrical energy to 
drive a reversible chemical reaction. 
But lead-acid batteries have a number 
of drawbacks—that's why researchers 
are trying so hard to develop better 
types [PS, Feb]. Most energy experts 
think that future energy-storage sys- 
tems will be some kind of advanced 
battery pack. 

But Alan Millner thinks the fly- 
wheel is a practical alternative to bat- 
teries for large-scale energy storage. 
Flywheels store energy mechanically. 
But, says Millner, they can do more 
than store energy. In Millner's sys- 
tem, the flywheel will also convert the 
direct current produced by the solar 
cells to the alternating current used 
by the house. To increase efficiency, 
Millner will mate the underground 
flywheel with components originally 
developed for spacecraft. 

Within the year, Millner hopes to be 
testing a scale model of the giant fly- 


wheel energy-storage system depicted 
on our cover. He also hopes to get 
manufacturers' cost estimates for the 
system. If both his model and his cost 
estimates work out the way he thinks 
they will, you may have a flywheel in 
your future. 


An ancient idea 


The flywheel has been around for 
thousands of years, ever since the first 
smart potter plopped a lump of clay on 
a rotating wheel. But most of today's 
fly wheels, like those used in cars and 
sewing machines, are small and can 
store little energy. A flywheel's 
energy-storage capacity is based on 
mass, diameter, and speed—but the 
larger the flywheel and the faster it 
spins, the greater the stresses trying 
to rip it apart. Overstressed, a metal 
fly wheel explodes іп a lethal charge of 
shrapnel-like fragments. This hazard 
and other problems have kept fly- 
wheels from being used for large-scale 
energy storage until recently. 

Oddly enough, it was space research 
that gave the ancient flywheel its re- 
newed prominence. 

"Until we started putting space- 
craft up, the conventional lead-acid 
battery was a perfectly acceptable 
way of storing energy needed for brief 
periods of time," Captain Leon Smith, 
a spokesman for the French firm 
Aerospatiale, told me. "But space is 
very demanding; things must be 
strong, but weigh little and take up 
little space. These demands gave rise 
to the use of the flywheel. Though it 
has so far been used only as a momen- 
tum wheel to control spacecraft atti- 
tude, the flywheel has potential as a 
substitute for spacecraft batteries." 

The needs of space sparked a renais- 
sance in flywheel research that led to 
great improvements in design and 


storage capacity [PS, Aug. 70]. And as 
aerospace engineers continued to im- 
prove flywheel design, their work was 
applied to earthbound projects. In re- 
cent years, flywheels have been used 
in subways, trolley cars, and automo- 
biles to recycle energy wasted during 
braking [“PS/What’s News," April 
and Oct. '76]. But only in the past cou- 
ple of years have flywheels been con- 
sidered for use in stationary energy- 
storage systems. 


Battling batteries 

One of Millner's earlier jobs at MIT 
involved flywheels: He designed a 
magnetic bearing for a satellite's mo- 
mentum wheel. Then he was asked to 
design electronic controls for the giant 
25-kW solar array MIT has at an ex- 
perimental farm in Nebraska. 

"We've got a truckload full of elec- 
tronics out there," he said, "and an- 
other one full of massive, two-foot-tall 
deep-discharge batteries." | 

MIT discovered that the big batter- 
ies needed coddling. The trailer had 
to be ventilated to avoid buildup of ex- 
plosive gases, but then the batter- 
ies had to be protected from the cold 
air. Millner also had to keep the bat- 
teries from overcharging, while es- 
timating exactly how much current 
they should be drawing from the solar 
array. 

He began dreaming about the ideal 
energy-storage device. Besides avoid- 
ing the problems mentioned, the de- 
vice should require minimal mainte- 
nance (batteries have to be watered 
regularly) and should come close to 
the 25-year life expectancy of the so- 
lar array (batteries last about five 
years). 

Conventional flywheels meet these 
requirements, he realized, and have 
about the same energy density as bat- 
teries. This is measured by the num- 
ber of watt-hours delivered per pound 
of material. Today’s best lead-acid 
batteries are rated at 17 to 18 Wh/lb. 
But today’s advanced flywheels get 
at least 20 Wh/lb. 

Millner’s proposal, based on these 
facts, was accepted by the Department 
of Energy, which funds the project. 


Flywheel-powered house 

Millner is building a one-tenth- 
capacity working model of the giant 
system shown on our cover. The 500- 
pound flywheel will store up to four 
kilowatt-hours. (А house-sized system 
would store about 40 kWh to meet the 
25-kWh daily demand of an average 
home. Mechanical losses siphon off an 
extra five kWh. The rest remain in the 
wheel.) The flywheel will be sus- 
pended by six magnetic bearings (see 
diagram) when energy is being stored. 
Current from the solar array will 


Dr. Alan Millner points to one of two mag- 
netic bearings that suspend a small fly- 
wheel between them. To cut system size, 
a larger model (see cover) will have six 


drive an advanced permanent-magnet 
motor generator mounted on the fly- 
wheel shaft to accelerate the flywheel. 
When energy is to be withdrawn, the 
motor generator, plus a sophisticated 
semiconductor circuit, will convert 
mechanical energy stored in the spin- 
ning mass into a steady supply of AC 
for use in the house. Both of these 
functions can be going on simulta- 
neously. In addition, if the solar array 
generates excess electricity, the cir- 
cuitry can feed it into the power grid. 
If the flywheel slows down on cloudy 
days or at night, the power lines can 
be tapped for additional energy to ac- 
celerate the rotor to its optimum 
15,000 rpm. 

The entire assembly —bearings, mo- 
tor generator, and flywheel—will be 
enclosed in a sealed vacuum container 
that doubles as a safety enclosure. 
This can will be lowered into a con- 
crete pit below the garage of a solar- 
powered test house MIT is building. 

Why hasn't this practical-sounding 
idea been tried before? 


sets of small bearings mounted above the 
flywheel. This setup also permits a fairly 
simple stator support system—making for 
easy exchange of experimental rotors. 


"Friction has always limited fly- 
wheel potential, severely reducing the 
efficiency of even advanced fly- 
wheels," Millner told me. "That's why 
magnetic bearings are essential to 
this design. The importance of these 
bearings is that nothing touches the 
rotating unit. That means there's 
nothing to wear out and nothing to 
lubricate. 

"Also, the gaps between the rotat- 
ing and the stationary units are mea- 
sured in ten-thousandths of an inch, 
as opposed to ball bearings where mil- 
lionths of an inch are the norm. So the 
magnetic bearings are much less sen- 
sitive to the abrasion caused by tiny 
pieces of dirt and dust," he said. 

Such bearings have been used for 
years to support delicate laboratory 
instruments. But within the past dec- 
ade, NASA, Aerospatiale, and other 
commercial firms have worked to im- 
prove the bearings so they could sup- 
port the weight of a spacecraft mo- 
mentum wheel. 

Continued 
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Millner's contribution? "We're 
breaking new ground by fitting the 
bearings into a lower-cost system." 

The system's other key compo- 
nent—the brushless DC motor—was 
also developed especially for use in 
space. Brushes don't hold up well in a 
vacuum. Besides, brushes cause drag; 
eliminating them increases the mo- 
tor's efficiency and reliability. 

The motor has another uncommon 
feature—it has no iron in its armature 
(see diagram). This construction re- 


duces a different type of drag caused 


by electromagnetic forces. 

"The lower drag of an ironless ar- 
mature is critical when you're talking 
about flywheels that may go many 
hours or even days between charges," 
explained Millner. 

The MIT group is not alone in pro- 
posing to link these components de- 
signed for space into an earthbound 
energy-storage system. But they are 
the first to build a prototype that will 
be tested in a real house. And, accord- 
ing to Millner, they have added a key 
element to the concept of flywheel en- 
ergy storage. 

"The important contribution we've 
made," he said, "is the idea that the 
flywheel can do the power condition- 
ing as well as the energy storage. That 
way, we bring down the cost of the 
conversion equipment needed to go 
from DC to AC." 

Broadly speaking, power condition- 
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Magnetic forces alone suspend the fly- 
wheel. Each magnetic bearing has two 
parts: a rigid stator bolted to a support 
frame (see cover) and a shaft-mounted ro- 
tor. Powerful samarium-cobalt perma- 
nent magnets in the stator attract the iron 
rotor. Stator electromagnets modify the 
attractive force to keep the rotor in place. 
If it falls away slightly, the electromagnet- 
ic force increases to restore it to its proper 
position. If it gets too close, the attractive 
force diminishes. Scored "fringing rings" 
on the stator's underside match a set on 
the rotor's face. By effectively creating 
many small concentric magnets, the rings 
control sideways slipping or tipping. The 
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ing means matching the input power 
to the demands of the load. A battery- 
storage system often requires two es- 
sential pieces of power-conditioning 
equipment. The first takes the vary- 
ing voltage and current generated by 
the solar cells, converts this energy to 
the proper voltage, and delivers it to 
the charging circuits at the proper im- 
pedance. A separate inverter converts 
the batteries’ DC output into 60-Hz, 
115-volt house current. 

But the flywheel needs only one 
piece of power-conditioning equip- 
ment—the motor generator. Its elec- 
tronic circuitry converts the changing 
output from the solar array into the 
proper combination of voltage and 
current needed to operate the motor 
most efficiently. Since the motor's 
voltage requirements vary with the 
speed, the power-conditioning elec- 
tronics permit the motor to use the 
maximum amount of power from the 
solar array. 

The semiconductor circuits that 
substitute for motor brushes also con- 
trol the DC-to-AC conversion. Millner 
made this job sound simple: “It’s just a 
bunch of switches," he explained to 
me. "You take each output of the gen- 
erator and connect it to either the plus 
or minus side of the output transform- 
er to make regulated 60-cycle AC. The 
trick is figuring out when to close the 
switches." 

Millner added that the circuitry, 
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armature of the motor generator is 
made of fiberglass (rather than the usu- 
al iron) with copper windings. This iron- 
less armature design reduces eddy 
currents ordinarily generated when mag- 
netic fields cut the iron armature. The mo- 
tor's two rotors have alternately polar- 
ized, permanent field magnets embedded 
in iron rings that provide a return path for 
the magnetic flux. But whether the unit is 
operating as motor or generator, current 
flows only in the stationary armature, so 
neither brushes nor commutator are 
needed. А stator-mounted sensor moni- 
tors pole position, signals semiconductor 
circuits to switch coil polarities as needed. 


though advanced, was not terribly 
complicated or expensive— especially 
since it replaces the two expensive 
pieces of equipment needed by a bat- 
tery-storage system. It is the simplici- 
ty of this self-contained flywheel en- 
ergy-storage system that is key to his 
whole scheme. 

Will the flywheel be as advanced as 
the motor generator and bearings? 

Surprisingly, no. "What we're try- 
ing to demonstrate in this model is ev- 
erything but the rotor," said Millner. 
"Others are working on advanced fly- 
wheel designs. I'm just going to put a 
steel wheel in there to test the system. 
My goal is to show hat the system can 
compete economically with a battery- 
storage system.” 


Low-cost flywheels to come? 


It’s hard to project accurate costs for 
the system, since nobody yet mass- 
produces these magnetic bearings or 
brushless DC motors—or giant fly- 
wheels, either. But, based on costs of 
materials and labor estimates, Mill- 
ner has developed some cost projec- 
tions. He figures that by 1985, a bat- 
tery-storage system with a usable 
storage capacity of 25 kWh might cost 
around $3900, though it could go as 
high as $8700. A comparable-capacity 
flywheel system would cost, at the 
least, about $4000, though it might be 
as much as $7400. 

Not everybody agrees that a fly- 
wheel system will compare that favor- 
ably with batteries by 1985. Henry 
Dodd, of Sandia Labs, for one, thinks 
Millner is underestimating costs. He 
told me: "While it's true that the fly- 
wheel will allow you to replace three 
pieces of hardware with one, batteries 
still look better than flywheels. The 
basic cost of the flywheel mass is 
much in excess of what is esti- 
mated." 

Millner replies that his cost esti- 
mates are based on a new breed of 
advanced, low-cost flywheels that 
should be available by the mid-80's. 
The low end of hisestimate is based on 
reports from Johns Hopkins of a rotor 
costing about $50/kWh. The higher 
estimate assumes that a flywheel GE 
is developing for autos would cost 
about $100/kWh when sized up for a 
house. [In a future article, PS will re- 
port on these advanced low-cost fly- 
wheels. | 

“But the whole point of this exer- 
cise,” Millner said, “is that flywheels 
can probably be at least as good as the 
advanced batteries now under devel- 
opment. So it’s worth investigating 
this technology.” 

And Millner’s hope is that, when a 
practical, low-cost flywheel is devel- 
oped, his model system will be ready 
to test it. | 


Synchrotron 


radiation 


sheds new light 
on the secrets of matter 


Electrons orbiting in giant 
rings throw off a broad 
spectrum of powerful light 
and X-ray pulses 


By PATRICK YOUNG 
DRAWINGS BY RAY PIOCH 


I paused expectantly beside Tantalus 
I, the University of Wisconsin’s 240- 
million-electron-volt storage ring. 
Around me on the cramped and clut- 
tered laboratory floor, physicists, 
chemists, and biologists were employ- 
ing an important new radiation source 
to help solve riddles in a wide range 
of fields. 

“Have you ever seen synchrotron 
radiation?” asked Ednor M. Rowe, di- 
rector of the university’s Synchrotron 
Radiation Center. 

Rowe opened a shutter at the end of 
a long, metal tube, one of the beam 
lines that connect experiments to the 
radiation produced by Tantalus I. He 
handed me a thick slab of dark glass to 
protect my eyes from damage by the 
storage ring's ultraviolet light and 
soft X-rays. Moments later, I was 
peering at the visible light of a unique 
form of radiation that is creating a 
revolution in science. 

The glow was brilliant, even 
through the darkened glass. But it 
looked pretty much like any other 
light, as though it might have come 
from a powerful incandescent lamp. 
Yet it is radically different from ordi- 
nary light—and thus an extremely 
valuable kind of radiation. 

Although it looked constant, it was 
actually pulsed, winking at me 32 mil- 
lion times a second. It was polarized 
and extremely tightly focused. But 
perhaps even more important, it was 


tunable over an incredibly wide range 
of wavelengths—from the infrared be- 
low visible light, throughout the visi- 
ble spectrum, ultraviolet light, and 
into the X-ray region. Because of 
these qualities, scientists are using it 
to make fundamental new discoveries 
in fields as diverse as solid-state elec- 
tronics and the study of how red blood 
cells carry oxygen. 

Scientific tool 

Synchrotron radiation excites phys- 
icists because it gives them a new way 
of investigating matter, a new win- 
dow into reality. Scientists often 
make spectacular advances when 
such a new investigative tool—a new 
way of looking at things—comes 
along. 

For example, until the late 19th 
century, they had only visible light 
with which to study matter. Then X- 
rays were discovered and physicists 
were able to get a totally different 
view of the world. While X-rays were 
perhaps better known by the general 
public for their ability to make struc- 
tures within the human body visible, 
they were also critically important in 
allowing physicists to understand 
atomic structure. 

This grew out of work early in the 
20th century by the German physi- 
cist, Max von Laue, who discovered 
that X-rays beamed into a crystalline 
structure were diffracted—bent in a 
certain pattern—just as light waves 
are bent or diffracted by a diffraction 
grating (a series of close-spaced, par- 
allel lines on a piece of glass or other 
transparent sheet). Laue inferred that 
the atoms ofthe crystal, arranged in a 
regular pattern, were diffracting the 
X-rays. 

In 1912, Sir Lawrence Bragg, then 
a student at Cambridge, extended 


Laue's work in an important way. He 
published what is now known as 
Bragg's law, a simple equation that 
tells at what angles X-rays can most 
efficiently be diffracted from a crystal 
when both the wavelength of the X- 
rays and the distance between the 
atoms in the crystal lattice are known. 
This gave physicists an extremely 
powerful tool for investigating crys- 
talline structures: By bouncing X- 
rays off a crystal and measuring the 
diffraction angle, they could figure 
out the internal structure of the crys- 
talline lattice. 

The technique, known as X-ray dif- 
fraction, is still widely used. The prob- 
lem is that to investigate a given sub- 
stance, physicists must use X-rays of 
approximately the same wavelength 
as the distance between the atoms in 
the crystalline lattices. And until 
now, powerful X-rays could be gener- 
ated at only certain wavelengths. 
Other sorely needed wavelengths 
were not available. 

The same thing was true with re- 
gard to ultraviolet and visible light. 
Lasers were available at some wave- 
lengths in the visible spectrum, and 
helium-discharge lamps were avail- 
able in the ultraviolet. But only some 
wavelengths needed were available; 
many critically important ones were 
missing. 


Wide spectrum 


Thus the appeal of synchrotron ra- 
diation. With it, researchers can se- 
lect a narrow band of wavelengths at 
any point across a broad, intense spec- 
trum of energy wavelengths. 

This important new form of radia- 
tion was first observed by radio as- 
tronomers studying distant galaxies. 
But an understanding of what caused 

Continued 
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National Synchrotron Light Source facility nearing completion 
in Brookhaven, N.Y., will have a large 2.5-billion-electron-volt 
storage ring for X-ray synchrotron radiation and a smaller 700- 
million-electron-volt unit for ultraviolet synchrotron light. The 


it, and the name itself, didn't come un- 
til the radiation was detected in the 
electron synchrotron, a type of parti- 
cle accelerator, or atom smasher, that 
physicists began building in the 
1940's. 

А synchrotron is a circular device 
that accelerates electrons around a 
race-track-like path until they have 
achieved great velocities, or, as physi- 
cists say, high energies. Then it ejects 
them so they can be used in various 
experiments. Electrons—like all mat- 
ter—tend to travel in straight lines. So 
the synchrotron contains a series of 
magnets around its circumference 
that bend the path of the flying elec- 
trons and keep them in the track. 

This has an unfortunate side effect. 
When the path of an electron is bent, 
the electron gives off some of its en- 
ergy. "Shake an electron," as a recent 
issue of Science magazine put it, “and 
light falls out." Moreover, the faster 
the electron is moving and the more 
violently it is moving, the more in- 
tense is the radiation emitted and the 
shorter its wavelength. 

This is synchrotron radiation, and 
to high-energy physicists it is a pure 
pain. An electron loses energy and 
slows down when it emits radiation. 
This energy must be replaced to main- 
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tain the electron's energy level. "Syn- 
chrotron radiation is an annoyance to 
someone trying to accelerate elec- 
trons,” says Martin Blume, head of 
solid-state physics at Brookhaven Na- 
tional Laboratory. 

But long ago physicists also began 
to see the potential of this radiation 
that could be tuned continuously over 
an extremely wide range of wave- 


linear accelerator (LINAC) and booster synchrotron will inject 
electrons into both rings. As electrons are accelerated to nearly 
the speed of light, they emit a narrow cone of radiation (above) 
for experiments at 44 beam ports. This is an artist's concept. 


lengths simply by changing the veloc- 
ity of the electrons and the strength of 
the magnetic field. 

А few pioneering efforts to use the 
wasted energy of synchrotron radia- 
tion were made as early as the 1950's. 
Ports were cut into synchrotron tubes 
at the bending magnets to allow the 
radiation to escape. But synchrotron 
radiation's first sustained use in re- 


Bend the path of an electron and light falls out 


search didn't come until the early 
1960's, at the National Bureau of 
Standards. 


Storage rings 

Interest picked up a bit when the 
Tantalus I storage ring—originally 
built to study particle-accelerator 
technology—became a full-time syn- 
chrotron-radiation source in 1968. 
(The storage ring is essentially a syn- 
chrotron in which the electrons are 
stored at a single energy for a long 
time, providing a stable orbit and con- 
stant energy—a recipe for ideal syn- 
chrotron radiation from an experi- 
menter's viewpoint.) 

Five years later, Stanford research- 
ers tapped the radiation of SPEAR, 
the Stanford Positron-Electron Accel- 
erating Ring. SPEAR provided access 
to far higher energy levels—all the 
way up to 3.8 billion electron volts. 

Synchrotron radiation has other 
useful characteristics besides its abil- 
ity to be generated at any wavelength 
and at high intensities. For one, it is 
pulsed. 

Electrons are injected into a storage 
ring in a tight cluster. And they stay 
bunched together as they whirl 
around inside the ring. The bunch 
gives one burst of radiation each time 
it passes a beam line, where the radi- 
ation is extracted for experimental 
purposes. Since the electrons are trav- 
eling at near the speed of light, each 


SPEAR storage ring at Stanford University develops 3.8 billion 
electron volts. Experimental stations (right) use beams of radia- 
tion produced as the main beam from a port grazes focusing 
mirrors. Range of wavelengths in beams aid EXAFS experiments 
(see text). Materials being studied reveal their atomic structure 
by absorbing, reflecting, or transmitting synchrotron radiation. 


burst of radiation is very brief. At 
SPEAR, for example, each flash lasts 
only 0.3 nanoseconds (billionths of a 
second), with a pause of 780 nanosec- 
onds between flashes. 

This pulsation allows researchers to 
study certain events that take place 
extremely quickly, such as the steps 
in a chemical reaction. In a typical re- 
action a sample is bombarded by a 
brief burst of synchrotron radiation. 
In the following dark period it fluo- 
resces (gives off light). By measuring 
and studying the light, investigators 
can tell something about the reaction. 
"You can use it [synchrotron radia- 
tion] like a strobe light," Blume 
says. 

Synchrotron radiation is also high- 
ly polarized; it is emitted along a sin- 
gle plane. This makes results easier to 
interpret in many experiments. 

Finally, synchrotron radiation 
moves as a relatively narrow beam. It 
is emitted on a tangent, much as mud 
is flung from a spinning tire, but in a 
forward direction. "It's just like a 
searchlight in front of the electron," 
Blume says. 

At SPEAR the beam is one millime- 
ter high and two millimeters wide. 
But this can be shrunk to an area as 
small as 0.1 by 0.1 millimeter. A tight 
beam means little radiation is wasted. 
Almost all of it can be focused on a 
sample. This is important when a 
sample is extremely small—as many 


protein crystals are—or its natural 
lifetime is very short. And the in- 
creased intensity gained by tightly fo- 
cusing the beam allows more data to 
be gathered faster. 

All of these qualities make synchro- 
tron radiation immensely useful and 
versatile; in fact, it can even expand 
and improve such older techniques as 
X-ray diffraction. One exciting re- 
search technique developed with the 
aid of synchrotron radiation is 
EXAFS—extended X-ray absorption 
fine structure. With conventional X- 
ray diffraction, physicists had long 
been able to determine the arrange- 
ment of atoms in solid crystals; Bragg 
showed how to do that in 1922. But 
now EXAFS allows them to determine 
the atomic structure of molecules in 
noncrystalline solids, liquids, and 
gases—something they could not do 
before. 


Identifying atoms 

Each different type of atom—lead, 
zinc, sulfur, iron, etc.—absorbs energy 
at different and known wavelengths. 
Thus researchers can use EXAFS and 
synchrotron radiation’s continuous 
spectrum to identify each type of atom 
in a material, and the average dis- 
tance to the atoms surrounding it. 

EXAFS is now being used by biolo- 
gists, chemists, and solid-state physi- 
cists, among others. For example, 
Keith O. Hodgson of Stanford Univer- 
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Synchrotron radiation is emitted from electrons circling in a 


sity and a team of colleagues used it to 
study the enzyme nitrogenase. 

Nitrogenase is the only enzyme 
known that converts nitrogen to am- 
monia, a basic ingredient of fertiliz- 
ers. The enzyme exists in bacteria 
that afix to the base of certain plants. 
Nitrogenase somehow combines six 
electrons and six hydrogen ions with 
atmospheric nitrogen to form ammo- 
nia. The plants then convert this am- 
monia to amino acids, the building 
blocks of protein. 

Ammonia factories don't do it near- 
ly so efficiently. The current process 
requires hot temperatures and high 
pressures. Learning the secret of ni- 
trogenase's action might lead to less 
costly production of ammonia at room 
temperature and pressure. 

Some plants—soybeans, for exam- 
ple—convert nitrogen to ammonia and 
create their own fertilizer. Others, 
such as wheat and corn, don't. Can 
they be genetically manipulated to 
produce their own fertilizer from the 
air around them? 

To succeed at either effort requires 
that scientists gain an understanding 
of how nitrogenase works. And that 
requires a better understanding of 
the enzyme's atomic structure. Unfor- 
tunately, nitrogenase is a difficult 
molecule to study. It contains molyb- 
denum, iron, and sulfur. But these 
atoms do not form crystals that can be 
studied by classic X-ray diffraction. 
Moreover, the enzyme is anaerobic, 
meaning it loses its activity in air. 

Storage rings require a high vacu- 
um, because any gas molecules inside 
would collide with the speeding elec- 
trons, alter their orbits, and slow 
them down. Hodgson and his col- 
leagues—who included scientists from 
Stanford, Purdue, Wisconsin, and the 
Charles P. Kettering Research Labo- 
ratory at Yellow Springs, Ohio—took 
advantage of this. They placed their 
nitrogenase, which would not func- 
tion in air, within the airless environ- 
ment of SPEAR. 

When Hodgson's team began work, 
much of the atomic structure of nitro- 
genase was unknown. They used 
SPEAR's synchrotron radiation to 
conduct EXAFS examinations of the 
enzyme. To their surprise, the re- 
searchers found that each of the two 
molybdenum atoms in nitrogenase is 
surrounded by an inner array of sulfur 
atoms and an outer array of iron 
atoms. This wasn’t what had been pre- 
dicted. And the finding sent theorists 
back to rethinking their ideas about 
how nitrogenase converts nitrogen to 
ammonia. 

EXAFS is also providing new in- 
sights into the workings of hemoglo- 
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bin, the molecule in red blood cells 
that transports oxygen. A hemoglobin 
molecule contains four iron atoms, 
each bounded by a square ring of four 
nitrogen atoms. The question has 
been how much an iron atom moves, 
relative to the nitrogen ring, when it 
binds oxygen. | 


Hemoglobin binding 


Peter Eisenberger of Bell Laborato- 
ries and four colleagues have used 
SPEAR's synchrotron radiation to ex- 
plore one aspect of oxygen-binding in 
hemoglobin. Using EXAFS, they 
found precisely how the iron atoms 
within hemoglobin molecules move as 
oxygen is picked up. The result may 
lead to new ways of treating several 
blood disorders. 

Older, established X-ray techniques 
have also benefited from the use of 
synchrotron radiation. K.M. 
Kretzschmar of University College, 
London, and Robert Mendelson and 
Manuel Morales of the University of 
California, San Francisco, have used 
small-angle X-ray scattering to study 
the structure behind the basic mecha- 
nisms of how muscle operates. This 
technique, which measures tiny 
changes in the angles at which X-rays 
beamed into a substance emerge, al- 
lows investigators to determine the 
sizes and shapes of structures within 
molecules. 

Kretzschmar and his colleagues 
sought to gain a better understanding 
of the shape of myosin, one of two ma- 
jor proteins contained in muscle. "My- 
osin," says Mendelson, "seems to be 
where the action is" in muscle move- 
ment. 

Myosin is a Y-shape molecule. The 
researchers split myosin molecules 
apart to study the twin, identical up- 
per branches of the Y, called "subfrag- 
ment-1." With the aid of SPEAR's syn- 
chrotron radiation, the group found 
that the subfragment-1 is pear-shape, 
with most of its mass at the top. This 
discovery is a link in understanding 
the precise way in which muscle 
works. New studies are attempting to 
determine  myosin's structure іп 
greater detail. 

Although much of the current ex- 
citement in synchrotron-radiation re- 
search focuses on the X-ray region, ul- 
traviolet studies provide information 
X-rays can't. They are particularly 
important in studying atoms and 
molecules in gases, and in surface- 
physics studies. 

X-rays penetrate deeply into mate- 
rials; UV radiation doesn't. This helps 
researchers understand what is hap- 
pening at the surface of materials. 

"You are really getting down to one 


or two atomic layers," says Ingolf Lin- 
dau, director of the scientific staff at 
the Stanford Synchrotron Radiation 
Laboratory. "On that level, you can 
study the surface reactions that occur 
in oxidation, corrosion, catalysis, and 
the bonding between metals and semi- 
conductors." | 

In one technique, called photoemis- 
sion spectroscopy, ultraviolet light is 
beained onto a sample. This excites 
electrons in surface atoms. The elec- 
trons fly free of their atoms and 
emerge into a vacuum, where their 
energies are measured. These energy 
levels can tell researchers about the 
electron configuration at the surface 
of the material and about the atoms 
making up the surface. 

Lindau used this technique to study 
Schottky barriers—a basic component 
of integrated circuits that acts as a 
rectifier—on gallium arsenide chips 
used in some microwave and radar 
equipment. In the past, the failure 
rate of Schottky barriers on these 
chips ran 65 to 80 percent. Lindau was 
first able to explain the atomic inter- 
actions that occur on gallium arsenide 
chips to create a Schottky barrier, and 
then suggest ways to improve their 
design and reduce failures. 

Synchrotron radiation is a preco- 
cious adolescent among research 
tools. Scientists are still exploring its 
potential, and developing and refin- 
ing ways to use it. Among the promis- 
ing applications are X-ray topography 
and X-ray lithography. 


Crystal defects 

X-ray topography is still in its in- 
fancy. It takes advantage of the fact 
that strained or imperfect crystals dif- 
fract—or scatter—X-rays more strong- 
ly than perfect crystals. This allows 
the detection of minute imperfections 
in crystals that other techniques can- 
not reveal. 

"What you get are snapshots of the 
pattern of dislocation," says Richard 
Watson, a Brookhaven physicist. 

X-ray topography is already in use 
in studies of various semiconductor 
materials. William Parrish of IBM/ 
San Jose uses the technique to study 
materials used in magnetic-bubble 
films. These films, now under develop- 
ment as computer memories, contain 
tiny magnetic elements. They could 
usher in a new era of supercomput- 
ers [see "Magnetic Bubbles," page 49.] 

Garnet is one material that can be 
used in magnetic-bubble films. А gar- 
net substrate is coated with a perfect 
film of magnetic garnet materials. 
But if the magnetic garnet materials 
contain too many defects, the whole 
system will fail. Parrish has used X- 


race-track-like path much as mud is ощ" from a spinning tire 


ray topography to show, among other 
things, that imperfections i in the gar- 
net substrate are not replicated in the 
magnetic garnet, which is laid down 
one atomic layer at a time. 

X-ray topography also may prove 
useful in studying how cracks propa- 
gate. Understanding this process has 
implications for countless aspects of 
modern life—from preventing faulty 
electronic components to building saf- 
er bridges. 


Shrinking IC's 

X-ray lithography is also being ex- 
plored with synchrotron radiation. 
This technique will one day produce 
integrated circuits (IC's) far smaller 
than today's, resulting in even small- 
er, cheaper, and faster electronic de- 
vices that use less power. 

In this technique, X-rays replace 
visible light now used in the process of 
making integrated circuits. Because 
the wavelengths of X-rays are smaller 
than those of visible light, much 
smaller features can be constructed. 

Major problems remain to be solved 
before X-ray lithography moves from 
the laboratory to the production line. 
But Eberhard Spiller and Dean East- 
man have proved its potential. Work- 
ing with the DESY synchrotron in 
Hamburg, Germany, the two IBM re- 
searchers fabricated an experimental 
memory device with lines as close to- 
gether as 100 angstroms—a spacing 
about 6200 times thinner than the 
width of a human hair. 

АП told, there are few areas of sci- 
ence where synchrotron radiation will 
not be useful. Today, scientists using 
this new probe are getting new in- 
sights into diseases and biological ac- 
tivities, developing sophisticated new 
techniques of chemical analysis, de- 
vising new drugs, finding better ways 
to prevent corrosion. 

One chemist even envisions syn- 
chrotron radiation having a major im- 
pact on solving chemistry's biggest 
puzzle. 

"Solution is the biggest enigma in 
chemistry," says James W. Taylor of 
the University of Wisconsin. "We do a 
lot of reactions in solution—80 to 90 
per cent of chemistry is done in solu- 
tion—and we don't know how one mol- 
ecule is transferred to another. We do 
it, but we don't know how it works on 
an atom-by-atom basis." 

Despite all this promise only three 
synchrotron-radiation facilities now 
exist in the United States (out of 
about 20 in the world). These are at 
the University of Wisconsin, Stanford 
University, and the National Bureau 
of Standards. 

But more are coming. 


Bright spots in X-ray diffraction topo- 
graphs represent interaction between X- 
rays of a particular wavelength and atoms 
in a crystal plane at a particular angle to 
synchrotron radiation X-ray beam. Inten- 


The National Science Foundation 
has approved funds for a new billion- 
electron-volt storage ring at Wiscon- 
sin to replace Tantalus I; a project to 
more than double the capability of the 
Stanford Synchrotron Research Labo- 
ratory (SSRL); and a small laboratory 
at Cornell that will tap the synchro- 
tron radiation of a new eight-billion- 
electron-volt storage ring being built 
for high-energy physics. 

The Department of Energy also ini- 
tiated the National Synchrotron 
Light Source at Brookhaven. This will 
consist of two storage rings devoted 
exclusively to producing synchrotron 
radiation for research (see drawing). 
The larger ring—a 2.5-billion-elec- 
tron-volt unit—will be used for X-ray 
work. The smaller 700-million-elec- 
tron-volt ring will be used for ultravi- 
olet studies. 

And last February, researchers at 
SSRL proved they could augment syn- 


sity variations of spots depicts where 
crystal fault lines intersect the sample sur- 
face. Spot at center is undiffracted beam. 
Dr. William Parrish of IBM uses the tech- 
nique to study crystal atoms. 


chrotron radiation from the SPEAR 
storage ring with the addition of a spe- 
cial magnet dubbed a “wiggler.” The 
effect of the wiggler is to jiggle orbit- 
ing electrons so that the accelerations 
they undergo are increased and the 
synchrotron radiation they emit is en- 
hanced. In one experiment at Stan- 
ford, physicists recorded in a mere two 
minutes an X-ray absorption spec- 
trum that would have required 10 
days without the addition of the wig- 
gler magnet. 

By the mid-1980's, U.S. researchers 
will be able to run upwards of 100 sep- 
arate experiments at once, about five 
times the nation's capability in 
1976. 

"synchrotron radiation is now on 
the verge of expansion to a major re- 
search field in the United States," 
says George C. Pimentel, deputy di- 
rector of the National Science Foun- 
dation. 
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Advanced design 
puts new twists in 


windmill 


generator 


Hollow blades, super- 
strong magnets, unique 
controls—for your home? 


By E. F. LINDSLEY 


The ancient art of stealing power from 
the wind has come full circle. From 
the home-brew designs of a few years 
ago it has now reached high technolo- 
gy. One exciting and sophisticated 
new design, which may well presage 
production of practical, cost-effective 
wind generators for home use, has 
been developed by Windworks, Inc., of 
Mukwonago, Wis. 

Windworks' eight-kW windmill 
generator uses the latest state-of-the- 
art materials and fabrication tech- 
niques. In a 12.5-mph (average) wind 
it will produce about 30,000 kWh per 
year—enough to supply most U.S. 
homes. The Windworks machine is 
one of four, each with a significantly 
different design, being developed un- 
der Department of Energy contracts. 

After examining the latest Wind- 
works generator, and, incidentally, 
watching it survive 60-to-100-mph 
winds that arose about an hour after it 
was erected, I found three features 
that appear to make it distinctly dif- 
ferent from previous machines: 

€ Pull-truded (metal is pulled 
through a die), hollow, three-cavity 
aluminum blades, each 9.1 feet long. 

€ A rotating field with 40 samari- 
um-cobalt permanent magnets. 

€ Novel blade retention by an inner 
cable, and a unique conning (steering) 
and blade-pitch control geometry. 

Although many methods have been 
tried to form blades, the pull-truded- 
aluminum method, developed by Rey- 
nolds Aluminum, seems to offer very 
precise control of the airfoil section (a 


Wortman FX 61-184 with a 7%-inch 
chord), plus excellent strength and 
suitability for future mass production. 
The outer 4.1 inches of the blades are 
of composite fiberglass, close-molded, 
with a foam core. | 
By using a rotating magnetic field, 
the output power can be drawn from 
fixed stator coils without resorting to 
brushes. Also, since permanent mag- 
nets require no excitation current, an- 
other complication is eliminated. Sa- 
marium-cobalt magnets provide a 
field of extremely high density. You 
can only be amazed at their remark- 
ably powerful force when you try to 
separate them. While I was arranging 
to take the picture for this story, two 
magnets actually jumped out of 
Wayne Hunnicott’s hands, flipped 
over against the rotor, and shattered. 


House power 


The 40 field magnets, together with 
60 stator coils, will produce 200-VDC, 
40-amp power when rectified from 40 
Hz, three phase at 145 rpm. This pow- 
er is then interfaced with the power 
line by an eight-kW Gemini convert- 
er. The Gemini allows automatic use 
of standard commercial power when 
there is no wind, and provides stan- 
dard 120-V, 60-Hz house power re- 
gardless of wind velocity. 

(As an interesting sidelight, while I 
was visiting Windworks, word came 
in from one Florida utility that it 
would pay 46 percent of its normal 
rate for windmill power fed into its 
grid. This could occur when the gener- 
ator was working but your house was 
not using its full output.) 

Since each blade weighs about 80 
pounds, securing the blades in the hub 
against centrifugal force while still 
permitting conning and rotation could 
pose major bearing problems. Wind- 


works' solution was to run a section of 
cable into the blade root and anchor it 
at the cone pivot point. The cable ac- 
cepts the tension loads of centrifugal 
force but allows, by twisting slightly, 
for blade rotation from low pitch to 
full feather, all with low weight and 
simplicity. 

Although the conning action is de- 
scribed as full-flapping, it is actually 
restricted by hydraulic bungee struts. 
Conning orients the machine to the 
wind in the downwind-type wind tur- 
bine and also reducesthe flexing loads 
on blade pivots and roots. The blades 
are spring-loaded and assume a posi- 
tion determined by centrifugal force 
while rotating. 

To reduce wear from pitch changes, 
the blades start at low pitch as rota- 
tion begins, move to a slightly lower 
pitch as speed increases, and establish 
a fixed-pitch mode between four- and 
nine-meters-per-second wind speed. 
Since about 80 percent of the opera- 
tion takes place in this range, wear on 
the control mechanism is reduced. 
Above these wind velocities, rotation- 
al speed is governed by pitch control 
up to 20 meters per second, when 
feathering and shutdown occur. 

The new wind generator will be 
tested this summer at Windworks and 
then moved for DOE testing. Hans 
Meyer, president of Windworks, indi- 
cated that manufacture could be ex- 
pected later this year. Cost estimates 
range from $10,000 to $15,000, the 
former with mass production. 

Thus, in some areas of high-cost 
electrical power, such as New Eng- 
land, and where suitable winds pre- 
vail, the wind generator might be 
cost effective after three to four years 
of operation. Windworks, Inc., Box 
329, Rte. 3, Box 44A, Mukwonago, 
Wis. 53149. Ез] 
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Fully feathered blades on Windworks 
windmill (right) point directly into wind to 
prevent movement. Angle or pitch of 
blades is automatically regulated accord- 
ing to wind speed with unique pitch-con- i 
trol mechanism. Photo (left), made with 
nose cone off and with windmill tipped, 
shows strain gauges taped on for tests. ja 
Hydraulic governor and shutdown mech- E 
anisms are in front section (diagram). A | 
short cable near base of each blade is 

used to anchor it to the pivot. 


Thin aluminum section sliced from nine-foot-long windmill 
blade shows three cavities that minimize weight. Reynolds’ pull- 
truding process for aluminum molds very accurate contours. 


Powerful samarium-cobalt magnets, indi- 
cated here by Windworks engineer 
Wayne Hunnicott, are attached to the in- 
side of the spinning generator section. 
Magnetic fields pass through 60 station- 
ary coils to produce three-phase AC. 
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Chrysler 
for 1980 


— five new models, 


better mpg 


By ED JACOBS 


It's no secret that times are hard for 
Chrysler Corp. At the same time the 
firm is trying to consolidate and 
streamline, it must make massive 
changes to its entire lineup, just to 
keep pace with its two bigger competi- 
tors—without their financial re- 
sources. But even on a shoestring bud- 
get, Chrysler has come up with an im- 
pressive array of new models and en- 
gineering developments for 1980: 

9 Full-size Plymouth Gran Fury. 

© All-new intermediate Dodge Mi- 
rada and Chrysler Cordoba. 

9 Redesigned Chrysler LeBaron 
and Dodge Diplomat. 


Fire Arrow is sporty trim package for Ply- 


mouth's Arrow subcompact, whose 1.6- 


€ All-plastic-foam, energy-absorb- 
ing front bumper. 

€ Wide-ratio three-speed automat- 
ic transmission. 

In addition, Chrysler has adopted 
sill-type jacking (at the sides instead 
of the bumpers) for safety and weight 
reduction, developed a new detona- 
tion sensor/suppressor system, and in- 
stalled microprocessors to control all 
Electronic Spark Advance units. Oth- 
er changes include an automatic 
transmission for Champ/Colt Hatch- 
back and a cruise control for manual- 
transmission Omni/Horizon. 


Gran Fury 
The Gran Fury is the first full-size 


liter engine and five-speed transmission 
give lively performance and high mpg. 
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Plymouth in three years, and one of 
the first products influenced by new 
Chrysler president Lee Iacocca. He 
felt America wasn’t taking Plymouth 
seriously because the division didn’t 
have a full-size car. 

If Gran Fury’s design looks famil- 
iar, that’s because it is. Rather than 
design a totally new car, which would 
have taken three years, Chrysler’s 
engineers settled on the new-for-"79 
"R-body" (Newport/New Yorker/St. 
Regis). Styling and trim changes were 
made to give a Plymouth flavor and, 
voilà: Gran Fury. 

Driving the car around Chrysler's 
Chelsea, Mich., proving grounds, I 
found that it rode comfortably and 
handled reasonably well for a big car. 
It did dance around some on wash- 
board road sections, but was predict- 
able and controllable. At highway 
speeds, there was some wind noise 
coming from the window seals, but 
less than I remember from last year's 
R-bodies. 

Inside, Gran Fury has lots of head, 
shoulder, and leg room-— both front 
and rear. Visibility is good, but seat- 
ing comfort is only average. The trunk 
is large and usable, but would be bet- 
ter with a space-saving spare fitted 
down in one fender well. 


Mirada/Cordoba 


Mirada and Cordoba share the same 
body shell, suspension, and drive 
train. Both rode and handled well, 
especially those with the handling 
packages, which weren't harsh and 
gave a more precise, controlled feel- 
ing. The police-type power steering 

Continued 


Compact Dodge Aspen, like its Plymouth 
cousin, Volare, is basically unchanged. 
Front-end styling has been revised to in- 
corporate rectangular headlights. 


Rakish styling and high aerodynamic effi- tined for racing. Entire nose section is (above) shares the same body shell, but it 
ciency indicate Dodge Mirada (top) is des- made of urethane foam. Chrysler Cordoba has more classic lines. 
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Two-door Horizon TC3 is available in familiar model shown, plus DeTomaso version of Omni 024 2 E red- or yellow-and- 
new "Turismo," with blacked-out trim and "mag" wheels. black paint scheme, sports suspension, spoilers, alloy wheels. 
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Conservative lines mark the restyled Dip- 
lomat (top), but sportiness can be added 
with options like spoked wheels shown. 


Gran Fury is first full-size Plymouth since 
1977. Like all other full-size Chrysler prod- 


did give better road feel, but was still 
a bit vague. On very rough sections, 
there were the usual shakes and rat- 
tles of a prototype, but the bodies 
themselves seemed pretty tight. 
Inside, both cars are reasonably 
roomy, more so up front than in the 
rear. Back there, the head room isn't 
especially good, though certainly ade- 
quate for an average person. Also, the 
rear pillars curve inward and contrib- 
ute to a closed-in feeling, further com- 
pounded on the right side by a large 
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LeBaron (above) uses same basic body, 
but some parts, such as the wrap-over 
chrome radiator shell, are less subdued. 


ucts, Plymouth's new flagship is available 
only as a pillared four-door hardtop. 


bulge in the floor pan for the catalytic 
converter, which severely restricts 
foot room. 

The trunks in both cars are large 
and fairly deep, and the space seems 
quite usable. About the only objection 
you might have is that the liftover 
height is rather high. 


LeBaroniDiplomat 


The restyled LeBaron and Diplomat 
also share a common body, so com- 
ments apply to both models. Ride and 


handling are good for their size. I did 
notice some squeaks and rattles, but 
again they seemed due to loose-fitting 
prototype parts. Otherwise, the cars 
are pretty quiet. 

Seating comfort and visibility are 
both good, and the interiors are 
roomy. If you're of average height, 
you'll have three inches of head room 
in the rear, and you won't find getting 
in and out too difficult. 

Trunk space is nearly as big as the 
Miradas and Cordobas, but a lay- 
down spare tire over the rear axle re- 
stricts usability. А space-saving type 
tucked in a fender well would really 
open things up. 

All other 1980 Chrysler products 
remain basically as they were in 
1979. 


New technology 


Perhaps Chrysler's most far-reach- 
ing development isn't one of the cars 
at all, but rather the all-plastic, en- 
ergy-absorbing front bumper system 
that's standard on Mirada. It uses no 
fluids and has no moving parts. À ure- 
thane-foam “bun” absorbs energy 
from low-speed collisions, then 
springs back to its original shape. A 
flexible urethane-foam fascia covers 
the bun and serves as the entire front- 
end shell (that has already become 
common). 

Chrysler's director of chassis engi- 
neering, Don Gschwind, says there is 
only a slight weight saving on the 
present cars, because their chassis 
predate this technology. However, a 
car designed from scratch for the new 
system can achieve a considerable 
weight reduction. That could mean 
the end of bumpers as we've known 
them. 

The wide-ratio three-speed auto- 
matic transmission is.intended to im- 
prove the highway fuel economy of 
six-cylinder engines, and make them 
perform like bigger V8's in city driv- 
ing. À new planetary-gear set gives 
higher gear ratios in first and second, 
and allows a lower final-drive ratio. А 
standard 1:1 third gear and the lower 
final-drive ratio mean lower engine 
speeds on the highway for quieter, 
smoother operation and better fuel 
economy. 

I found the system a good compro- 
mise for making a six perform like a 
V8 around town. Chrysler engineers 
told us we'd have to ask whether cars 
with this transmission had a six or an 
eight. We did. 

Lee Iacocca has been president of 
Chrysler for only a few months, and 
it's much too early to see what he will 
be able to do. However, if the few 
changes he's made so far are any indi- 
cation, 1981 should be very interest- 
ing indeed. 


Rabbit 
convertible 


— quick and quiet 


PS European editor David Scott folds 
away top on latest addition to Rabbit line- 


By DAVID SCOTT 


NOTTINGHAM, ENGLAND 


Speeding around the Donington race 
track near here, Volkswagen’s new 
Rabbit convertible felt like a sedan— 
and might have been quieter than 
some. With the top up, I heard none of 
the whistles or rattles that plague 
most convertibles. The heavy fabric 
overhead actually muffled road and 


Driver's vision to rear is obscured when the top is folded down. 
Scott found that outside rear-view mirrors are essential. 


up. Car is more spacious than Beetle con- 
vertible it replaces, yet is shorter overall. 


mechanical noises, and I found the 
ride taut through fast corners and 
over rough surfaces. 

Nor did it lose comfort or handling 
when I switched to open-air motoring. 
I lowered the top for a relaxed cruise 
along rolling country lanes near the 
test circuit, and found the car remark- 
ably hushed up to 60 mph. In the front 
seat, there was little wind noise and 
barely a trace of hair ruffling, though 
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the rear-seat passengers took a buffet- 
ing. The only hitch was that when the 
bulky top was folded, it totally blocked 
my rear vision. So side mirrors are a 
must. 

This new Rabbit succeeds the ven- 
erable Beetle convertible (more than 
300,000 of which have been built since 
1949). It is based on the two-door Rab- 
bit hatchback body, with alterations 
again tailored in Osnabrück, West 
Germany, by Wilhelm Karmann. It 
has four inches more rear legroom 
than the Beetle, despite being a foot 
shorter overall. 

Additional sheet metal has been 
added at strategic points for strength. 
The ingenious part is that the roll bar 
is integrated into the door frames as a 
structural member. This sturdy hoop 
is not only a safety feature and sup- 
port for the top; it also incorporates 
the guide channels for the front and 
rear windows. 

The soft top is over an inch thick, 
with five layers of different synthetic 
materials, including a rubberized hair 
filling for thermal insulation. The top 
is attached to a scissors-type frame 
that lowers in a few seconds. Raising 
it takes longer, but gas-spring struts 
make both movements easy. 

When folded, the top forms a mas- 
sive bundle on the rear deck, sugges- 
tive of an old-fashioned baby buggy. 
This was a deliberate choice, favoring 
trunk volume and rear legroom over 
elegance. Thus, the 10-cu.-ft. trunk 
has nearly the same capacity as the 
Rabbit hatchback, though the access 
isn't very handy. 

My test car was a European-version 
Golf GLI, with plenty of guts to 
counter the 290-lb. weight penalty 
from body reinforcements and the 
heavy top. The 1.6-liter fuel-injection 
engine puts out a hefty 110 hp, and I 
managed 109 mph on the track, with 
the top up. Acceleration from zero to 
60 mph was a zippy 10.3 seconds, 
bearing out VW's claim of low aerody- 
namic drag with the top up. 

The car is also a stylish good-looker 
when the top is up. You'll soon be see- 
ing for yourself, since it's due in the 
U.S. about when you read this. E! 
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Large rear window is glass, with an electric defogger. It gives 
sedan-like visibility under all weather conditions. 
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GM for 1980 


eBig cars get lighter, sleeker 
e V8's shrink; more М65 in lineups 
eMore cars get diesels 


e Seville goes front-drive 


By JIM DUNNE 


Seville, Cadillac's prestige sedan, is 
going front-drive in 1980, and getting 
a totally revamped design, too. And 
big cars from Buick, Oldsmobile, Pon- 
tiac, and Chevrolet are going through 
their second stage of size reduction. 


Chevrolet Caprice Custom, the top-selling car in the U.S., gets a 
new coarser-texture grille, aerodynamic styling, and a formal X 5.0-liter gas V8's and a 5.7-liter diesel V8. 
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Those are the highlights of GM's new- 
car introductions this fall. 

Other developments include: 

ө High-volume B-body lines from 
Chevrolet, Pontiac, Oldsmobile, and 
Buick are restyled with heavy empha- 
sis on aerodynamic improvements. 

9 You'll see more diesels, a bigger 
V6, smaller V8’s, and a trend toward 
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smaller engines in all the car lines. 

€ Buick Century and Oldsmobile 
Cutlass have new notchback sedans 
for buyers who object to the "aero" roof 
style. 

GM also has a lock-up automatic 
transmission this year for selected en- 
gines and body types—mostly in the 


Continued 


roof line for '80. A 229-cu.-in. V6 is standard. Optional are4.4- and 
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Sharply sloping hood line, common to all GM big-car lines in 
1980, is clearly illustrated in this Delta 88 sedan. Aerodynamic 
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Air dam below the Corvette's front bumper, along with an air 
spoiler at the rear, is new for 1980. Extensive use of fiberglass in 
the structure cuts the car s weight by 250 Ibs. 


A bit of British styling shows up in the Daimler-like rear end of 
the new Seville. Front drive, better room for passengers and lug- 
gage, plus the styling help make this GM's most changed car. 
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improvements include flatter wheel covers and smoother sheet 
metal at the sides; also, the rear of the trunk is raised. 
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Buick LeSabre Limited gets its first major sheet-metal change 
since the current B-body was introduced in 1977. Changes in 
body shape cut aerodynamic drag by eight percent. 


Pontiac Bonneville Brougham gets a diesel engine as an option. 
A 265-cu.-in. VB is now the standard power plant. But the surprise 
engine enon is a turbo V8 for the Trans Am. 
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year. New for 1980 are a heavier grille tex- 


Shame 
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For Chevrolet's Monte Carlo, it's a facelift ture, dual-headlight system with quartz- 


halogen high beams, and turbo V6 engine. 


Profiling changes in the Chevrolet Caprice 


| 


Comparison of 1979 (bottom) and 1980 


Chevrolet Caprice coupe illustrates 


V8-equipped full-size line. It works 
like the Chrysler lock-up introduced 
last year and brings about a six-per- 
cent improvement in efficiency. You 
can notice a slight nudge in the drive 
line when the clutch kicks in at about 
30 mph; it's like an overdrive gear en- 
gaging—which the clutch, in effect, 
really is. 

Attention will focus on Seville's 
radically different appearance, due to 
its longer, lower hoodline and the 
hunched-up appearance of the trunk 
and rear quarter panels. The 1980 su- 
per-luxury compact is about the same 
size as the '79 model, but now has all 
the functional and comfort features 
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changes in all 1980 GM big cars. Note 
"formal" roof and sloping hood line. 


that were lacking in the older version. 
Improvements include better passen- 
ger and luggage room, better high- 
speed control, and all the advantages 
of front-wheel drive. Fuel economy, 
however, is only slightly better, since 
curb weight remains at about 4300 
lbs., and the engine lineup is un- 
changed. 

The standard engine is a 350-cu.-in. 
fuel injection V8 (350-cu.-in. diesel, 
optional). Seville now uses the Eldo- 
rado drive train. The front-drive setup 
means that transmission and final- 
drive systems are completely differ- 
ent. Seville uses a copy of Eldorado’s 
front and rear suspension. For the 


first time it will have independent 
suspension on all four wheels, which 
improves ride, handling, and overall 
driver control. 

Cadillac’s general manager, Ed- 
ward C. Kennard, says “the Seville 
looks expensive, and it will be.” The 
prestige car, typically equipped, will 
carry a list price of about $20,000. 


Revamped body lines 


You have to look closely, but the 
changes in the sheet metal of the C- 
and B-car lines are extensive, too, and 
functional. 

“The need for greater fuel economy 
demanded that we reduce the aerody- 
namic drag on all our cars,” explains 
Robert A. Dorshimer, Buick’s chief 
engineer. “We did this by using longer 
and lower front ends and flatter wheel 
discs, and by putting a small dip in the 
deck lid, among other things. In all, 
we reduced aerodynamic drag by 
eight percent." 

Visually, the most striking changes 
in the B- and C-body lines show up in 
the roof lines of the two-door cars. 
Rear windows are more vertical, for a 
more formal look. The new shape also 
makes the trunk line look longer and 
gives the car a better balance between 
front and rear when seen in profile. 
Chevrolet has the biggest changes 
here. It switched from the bent-glass 
rear window of the 1977-1979 models 
to a more conventional roof for 1980. 


Oldsmobile's V8 diesel 

Oldsmobile has a good-news/bad- 
news report for diesel-engine fans. 
The good news is that the 350-cu.-in. 
V8 diesel, with its startling 21-mpg 
city fuel economy in full-size cars, is 
now available on a limited basis in 
Chevrolet, Pontiac, and Buick, be- 
sides being carried over from 1979 in 
Olds and Cadillac. Oldsmobile has 
upped production of its diesels to meet 
the demand of fuel-conscious buyers, 
and has recently announced that it 
will build a new diesel manufacturing 
plant that will help increase output to 
20-25 percent of all production at GM 
by 1985. 

The bad news: Olds has not yet 
qualified the 260-cu.-in. V8 diesel for 
1980 production. This engine was 
used exclusively in the Cutlass line in 
1979. When it does qualify for the 
1980 EPA standards by year's end, 
look for the 260 to be available in mid- 
size Buicks, Pontiacs, and Chevrolets. 

GM's failure to qualify this engine 
may have something to do with the 
EPA's 20-mpg fuel-economy average 
for 1980, up one mpg from 1979. By 
qualifying the 350-cu.-in. diesel first, 
GM can turn out many more 350's, 
since the engine line for the 260's is 
not in use. Why build more of the big- 


МЕК, ЖҮЙӨ V Ow 


ger engines? Because more big cars 
can have the diesel, and that means a 
big jump in GM's mpg average. 

When the 260 is again available, it 
will have Olds' exclusive quick-start 
warm-up system, which allows the 
diesel to fire up after only six seconds 
delay, even with temperatures below 
freezing. 

Oldsmobile built 191,000 diesel en- 
gines for its own cars in addition to 
Cadillac de Villes, Sevilles, and Chev- 
rolet and GMC pickups in 1979. Out- 
put could increase in the 1980 model 
year by as much as 50 percent. Olds 
remains fully committed to the diesel, 
despite restrictions imposed on its 
emissions by the EPA. 

Chevrolet increased the displace- 
ment of its 90-degree V6 engine to 229 
cu. in. from the 200 of last year to give 
it the muscle it needs as standard en- 
gine in the Impala, Camaro, and Mali- 
bu. It replaces the in-line six, which 
has been dropped from the car lines 
entirely. Monte Carlo now has Buick's 
turbocharged 231-cu.-in. V6 engine as 
a performance option. The 305-cu.-in., 
four-barrel-carburetor V8 becomes 
the biggest engine in the Chevrolet 
lineup, now that the 350 has been 
dropped. 


Performance Pontiacs 


Pontiac has exciting news for per- 
formance-car fans: А turbocharger 
was added to the 301-cu.-in. V8 engine 
and is now available in the Trans Am 


Olds Cutlass notchback Is a new design 
this season, replacing aero design in four- 


and Formula Firebirds. А slight bulge 
in the hood on the driver's side—to 
make room for the top-mounted tur- 
bo—is the prime styling difference be- 
tween this car and standard Firebirds. 
Performance rivals that of some of the 
top Firebirds of the past. 
Strengthening changes were made 
in the block, pistons, piston pins, and 
main bearing bolts, which added five 
pounds to the weight of the turbo en- 
gine. А lower compression ratio is 
used: 7.5:1, vs. the 8.2:1 of the stan- 
dard 301 V8. The turbocharger in- 
creases peak horsepower to 205, vs. 
150 at 4000 rpm for the standard 301. 
The engine was tuned to ensure that 
the turbo cuts in at low speed. It 


Pontiac's turbocharged engine 
` WASTE-GATE ACTUATOR - 


Pontiac 301-cu.-in. V8 gets a turbocharger 
that develops 205 hp, vs. the 150 of the 
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standard engine. The unit is available only 
on Firebird with automatic transmission. 


door models. Early '80 models will have 
350-cu.-in. V8 diesel, instead of 260. 


reaches full boost at a relatively low 
2800 rpm. 

А new Pontiac-built, 265-cu.-in. V8 
becomes available on the Bonneville 
Brougham, LeMans, and Grand 
Prix. 

Buick has a new size in its basic V6 
engine: a 252-cu.-in. version that is 
standard on the Electra, which 
dropped the 225 model designation 
this year. Buick engineers are con- 
cerned that the V6 may not work out 
as well as the V8. Though the 4.1-liter 
six is based on the even-firing 231-cu.- 
in. design, it does not offer the all- 
around smoothness and power fea- 
tures of the V8. The concerns are war- 
ranted. I found the engine slightly 
rougher and noisier than the V8. The 
power in the V6, though, is adequate 
by today's standards, with zero-to-60 
acceleration in the 16-second range— 
or about three seconds slower than the 
V8. 

Ат interesting body change shows 
up in the Cutlass and Century four- 
door-sedan lines. In what must be 
GM's most forthright admission of a 
mistake in judging styling, a notch- 
back body style has been added to the 
aero body lines. 

"It's obvious our sales of aero sedans 
are not up to expectations," one GM 
executive told PS. "We knew two 
years ago that a change was called for, 
and it's taken us that long to get the 
new four-door ready." 

High-pressure, metric-measured 
tires are offered by each division this 
year as part of the move to improve 
fuel economy. Tire pressures will be 
35 lbs., vs. the 28 lbs. for most 1979 
cars. That will cut rolling resistance 
and give better mileage under all 
driving conditions. 

GM claims its tests confirm that the 
aerodynamic sheet-metal lines, in 
combination with the high-pressure 
tires, result in a vehicle that coasts 30 
percent farther than the same-size 
1979 model. Gs) 


1980 


and 4WD’ 


pickups 


e Ford's all-new lineup 


e Goodbye to full-time four-wheel drive 
e VW's U.S.-built compact truck 


By JIM DUNNE 


А trimmer, lighter Bronco, the first 
new light-truck line from Ford in 19 
years, and a new four-wheel-drive sys- 
tem for Jeep, Ford, Chrysler, and Gen- 
eral Motors highlight the 1980 truck 
and off-road vehicle lineup. 

Other important developments in 
'80 trucks and 4WD's include: 

9 An across-the-board return to 
part-time four-wheel drive. 

€ Fuel-saving engines for many 
Jeep lines. 

® A front-drive pickup from VW, 
America's newest truck maker. 

The biggest visible changes are 
from Ford. It tidied up the body lines 
of the pickup, carried the changes over 
to the Bronco, and came up with a bet- 
ter aerodynamic shape that weighs 
200 to 360 pounds less and offers a 
two-mpg improvement. 

Continued 
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Better ventilation is claimed for the . Ply- 


mouth Voyager. Also new is an electronic 
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Crisper lines, 1 more slope in the wind- changes in 1980 Ford Bronco. The part- 
shield, and new front suspension are big time 4WD gives better fuel economy. 


search-tune radio (right), available in  essor-controlled and has a foot pedal to 
Chrysler vans for first time. It's microproc- activate the search mode. 
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Fresh shape and trim of the 1980 Ford 
pickup hide a unique front suspension 
on the 4WD models, shown in the front 
view at left. It's a variation of Ford's old 
Twin 1-Веат suspension. The differential 
carrier is stamped as an integral part of 
the left-side |-beam and uses only one uni- 
versal joint on that side. The right-side l- 
beam moves independently, and uses 
two universal joints. In heavier trucks, the 
coil springs are replaced by leaf springs. 
It's the first independent front suspension 
on U.S.-made, four-wheel-drive trucks, 
and it provides better handling on rough 
surfaces and a more stable ride. Ground 
clearance is improved, too, since the dif- 
ferential moves upward when the left 
wheel rolls over a high spot. 
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Four-wheel-drive Chevy pickups have fuel-saving, part-time Plymouth Trailduster has high-pressure metric tires that reduce 
transfer cases with manual locking hubs. rolling resistance and improve fuel economy. 
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SHAFT AND AND DUAL FORK 


SPROCKET ASSEMBLY ASSEMBLY 


Features of New Process 208 four-wheel- 
drive transfer case are shown in this ex- 


The trimmer Bronco and four- 
wheel-drive trucks have an innova- 
tive front suspension and a new, part- 
time four-wheel-drive system. 

Ford calls the new front suspension 
system Twin Traction Beam. It pro- 
vides independent suspension for each 
front wheel. The design is based on 
Ford's exclusive Twin I-Beam suspen- 
sion used on earlier two-wheel-drive 
trucks. Two stamped-steel suspension 
members provide separation of the 
front wheels. The axle for the left 
(driver's) side is built into one unit 
with the differential. The right axle 
swings free, but the right wheel is con- 
nected to the differential by a drive 
shaft and two universal joints. 

Advantages of the suspension: no 
interaction between the front wheels 
when traveling over rough terrain, 
and a slight improvement in ground 
clearance at the differential since that 
part of the drive train moves up and 
down with the wheel. Coil springs are 
used with the F150 series, leaf springs 
with the F250 and 350. 

Styling changes in the Ford line are 
substantial and result from a com- 
plete redesign of the pickup. The out- 
side dimensions were trimmed slight- 
ly—Bronco is 2.7 inches shorter and 
2.1 inches narrower. The new design 
produces a wider door, a new position 
for the cowl and its supporting metal, 
and a new frame, especially formed to 
the body shape. 

Michael R. Wood, Ford marketing- 
plans manager, says the changes in 
the light-truck line had "fuel economy 
as a prime goal. We expect to see an 
improvement of two mpg in 4x2 
trucks, 2.5 mpg in 4x4's." 


Part- vs. full-time 


It's no coincidence that the switch 
back to a part-time four-wheel-drive 
system was made across the board. 


MAIN SHAFT, SLIDING CLUTCH 
GEARS AND SPROCKET ASSEMBLY 


PLANETARY 
GEAR-SET 


ALUMINUM 
FRONT CASE 


ploded view. It offers a 2.6:1 gear reduc- 
tion for low-range operation. 


Now all U.S. 4WD vehicles (except 
AMC's new Eagle four-wheel-drive 
саг [PS, Sept.) use the system in- 
stead of full-time 4WD. The reason? 
Chrysler's New Process Division sup- 
plies most of the four-wheel-drive ma- 
chinery to the industry—Ford, GMC, 
Chevrolet, Plymouth, Dodge, and now 
AMC use it—and when New Process 
switched to building a part-time sys- 
tem this year, all its customers had to 
go along. The change means better 
fuel economy, reduced  drive-line 
nolse, and an easier-to-service front 
axle for most models. The fuel saving 
results from the front-axle drive ma- 
chinery sitting idle when the four- 
wheel drive is not needed. The drive 
system is disconnected both at the 
transfer case and the wheels, so the 
front-drive shaft, differential, half 
shafts, and universal joints rob no 
power from the engine. 

"There were two basic reasons for 
going back to part-time four-wheel 
drive," explains Gordon Cherry, 
Chryslers manager of truck product 
planning. "We developed a lighter, 
vastly improved transfer case. Virtu- 
ally nothing inside the case moves 
when operating in two-wheel drive. 
Combine that with the separation of 
the front-drive machinery, and you 
come up with a 10-percent fuel-econo- 
my improvement over the old full- 
time systems—or about one mpg." 

New Process claims that the new 
transfer case has an efficiency of 98 
percent in the 40-to-50-mph range vs. 
about 90 percent for the 1979 full-time 
unit and 93 to 94 for other part-time 
systems. The system also allows use of 
a higher rear-axle ratio—a key to bet- 
ter fuel economy. 

Shifting gears into and out of four- 
wheel drive is a simple matter of mov- 
ing a lever when the vehicle is under 
way. It is necessary to bring the vehi- 


cle to a halt only when shifting from 
high to low gear range. 

American Motors has a surprising 
number of mechanical changes in its 
Jeep, Cherokee, and Wagoneer series. 
A 151-cu.-in., four-cylinder engine for 
the Jeep CJ-5 and -7, a new automatic 
transmission for most engines, and 
other changes in the carry-over en- 
gine lineup are among the features. 
Essentially, though, the model lineup 
and body designs are the same as 
those offered in 1979. Overall, the 
lineup is more fuel efficient. 


New from VW 


Volkswagen later this year will in- 
troduce a half-ton, front-drive pickup. 
It is based on the Rabbit, but has chas- 
sis features of its own. The truck, to be 
built at VW's Westmoreland, Pa., as- 
sembly plant, will offer fuel economy 
in the 25-to-35-mpg range, using the 
Rabbit's four-cylinder, 89-cu.-in. gaso- 
line engine and four-speed manual 
transmission. Eventually, perhaps 
later in the 1980 model year, a five- 
speed manual transmission and diesel 
engine will be available. The body de- 
sign is a Rabbit adaptation from the 
rear of the passenger cab forward, but 
from the cab rearward it's unique, and 
features a frame and leaf springs in- 
stead of the unit construction and coil 
springs of the economy sedan. 

Chevrolet pickups and 4WD Blazer 
are little changed for 1980. Its sister 
models from GMC have similar, low- 
profile changes. Both General Motors 
truck lines, however, now have a part- 
time four-wheel drive that replaces 
the full-time system. Blazer has a new 
grille and symbol changes in the in- 
strument panel. GMC pickups and 
Jimmy have the same changes. 

Dodge and Plymouth also have 
part-time four-wheel drive on pick- 
ups, Traildusters, and Ramchargers. 
In addition, high-pressure metric 
tires are used on most 15-inch wheels 
for less rolling resistance and better 
fuel economy. | 

Halogen headlights become stan- 
dard on all four-headlight systems, 
and an Electronic Travel Computer is 
an option on vans. The computer 
keeps track of trip information such as 
time of day, elapsed time of trip, fuel 
consumed during trip, distances trav- 
eled, average fuel economy, and aver- 
age speed. 

International's Scout П utility 
truck will get a turbocharged diesel 
engine. Its problems of poor perform- 
ance in the 81-horsepower Nissan die- 
sel now available will be mostly cor- 
rected when the turbocharger 15 
added. The turbo should improve per- 
formance by as much as 50 percent, 
without changing the fuel-economy 
capability of the diesel. NH 


Giant 
centrifu 
EM Lee test 
Jer engines 
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Safely, on the ground, the 
stresses of high-speed 
flight can be simulated 


By BEN KOCIVAR 


Getting bent out of shape is bad news 
for jet engines as well as for people. 
The twisting, bending, and high-G 
forces military aircraft engines under- 
go may cause tiny deformations that 
rub compressor or turbine blades 
against engine surfaces, or displace 
seals. 

But stresses developed during high- 
speed flight maneuvers can’t be du- 
plicated on the ground. Trouble spots 
in designs may therefore reduce en- 
gine performance and operating life— 
or cause catastrophic failure. The 
problem grows worse as new tech- 
nology makes engines lighter and 
more powerful, and aircraft highly 
maneuverable. 

Asa solution, the Air Force's Arnold 
Engineering Development Center in 
Tennessee may build a giant centri- 
fuge that could stress-test the biggest 
jet engines before aircraft flights. 

The proposed Turbine Engine Loads 
Simulator (TELS) would use two 
2500-hp electric motors to whirl en- 
` gines at 33 rpm on a 40-foot arm. En- 
gines could be stressed at up to 15 G. 
In addition, a hinged and gimbaled 
fixture on the arm could pitch, roll, 
and yaw engines to simulate aircraft 
maneuvers. 

А giant centrifuge like this could 
handle engines weighing 10,000 
pounds and generating 100,000 
pounds of thrust. (An engine for the 
huge C-5A Galaxy transport is over 
eight feet in diameter and weighs 
about 7000 pounds.) 

During tests, accelerometers, rub 
(or friction) probes, and strain gauges 
installed in the engines would me- 
chanically record the effects of stress. 
An X-ray camera mounted near the 


Working model of proposed Air Force 
centrifuge shows motion (arrows in draw- 


engine could record internal views. 

Some recent in-flight failures of en- 
gines helped prompt the proposal for 
the $20 million TELS. One jet-fighter 
engine, for example, developed a bear- 
ing problem linked with flight man- 
euvers. The design problem could 
have been corrected at relatively low 
cost if it had been detected and fixed 
before the engine was used in flight. 

Since even minor flight maneuvers 
or the jolts of rough air and landings 
can produce small but important en- 
gine deformations, TELS technology 


ing) for testing jet engines. The facility 
would handle engines 10 feet in diameter. 


could play a role in the development 
of commercial jet engines, too. 

The centrifuge could also be used for 
studying new engine-seal materials 
and techniques, evaluating light- 
weight composites proposed for jet en- 
gines, or locating problems that might 
develop with current engines. 

One study commissioned by the Air 
Force concluded that if TELS testing 
could boost the time interval between 
overhauls for new military jet engines 
by five percent, it could save about $25 
million a year. 
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| insulating 
E shades 


slash window heat loss 


Summer sun stays out (above), winter 
heat stays in (left) with Window Quilt. 
Ultrasonically stitched, fiberfill-insulat- 
ed shade includes a vapor barrier. The 
price is about $3 per square foot. 


Two all-season thermal 
barriers can cut your 
home's energy bills 


By RICHARD STEPLER 
DRAWINGS BY CARL DeGROOTE 


Even if they're double-glazed and 
weatherstripped, your home's win- 
dows account for a significant chunk 
of your heating bill. In fact, it's esti- 
mated that up to 20 times more heat 
escapes through windows than 
through an equal area of insulated 
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wall. But no one's going to live with- 
out windows, even with increasing 
fuel costs. That's why two new prod- 
ucts should be popular: 

e Window Quilt, a five-layer insu- 
lated shade that fits standard win- 
dows and patio doors (color photos and 
drawing below). The maker, Appro- 
priate Technology Corp. (Box 975, 
Brattleboro, Vt. 05301), rates the 
shade at R-4.25 to R-5.15. 

e Curtin Wall, a sandwich of metal- 
ized reflective fabrics that's designed 
for patio doors and large expanses of 
glass (drawing, right). Thermal Tech- 
nology Corp. (Box 130, Snowmass, 
Colo. 81654) rates the automatic de- 
vice's thermal resistance between R-9 
and R-12. 

An electric motor raises and lowers 
Curtin Wall. It's controlled by a ther- 
mostat and a Freon sensor enclosed in 
a glass tube (see drawing). "When the 
temperature reaches, say, 75 degrees 
F in the glass tube,” explains Thermal 
Technology’s Ron Shore, “the Freon 
expands, causing a switch to actuate 
the motor and raise the shade. When 
temperature in the tube falls to 70 de- 
grees, the motor lowers the shade.” 
(The five-degree temperature differ- 
ential prevents cycling on and off on 
partly cloudy days.) 

That's the winter mode. In summer, 
the process is reversed by flipping a 
switch. Shore says that Curtin Wall 
reflects better than 90 percent of in- 
coming solar heat. 

We reported on another insulating 
shade in PS, Jan. '79 (cover story). The 
IS shade used baffles to create air 
spaces between layers of metalized re- 
flective film. Curtin Wall consists of 
four layers of film; room air enters the 
shade via vents to create air spaces. 

Window Quilt uses a different con- 
struction to obtain its thermal rating 
(see drawing). "The key," says ATC 
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Curtin Wall: self-inflating sandwich 


CURTAIN COVER TUBE 
= в" O0. FOR CURTAIN DROP TO 8:0" 
~ В" OD. FOR CURTAIN DROP TO 18-0" 


CURTAIN ROLLER TUBE 
WITH INTERNAL MOTOR 
AT EITHER END 


DEFLATION 
GROOVE 


FABRIC NETTING: 


WEIGHT 


DEFLATION 
GROOVE 

MUST CENTER 
OVER TRACK 


CURTAIN IN 
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GLASS SIDE WEIGHT TUBE 


Curtin Wall features automatic operation: 
Electric motor inside roller tube is con- 
trolled by thermostat and Freon sensor. 
Latter is enclosed in glass tube mounted 


chairman David May, "is the thin foil 
layer, which acts as a vapor barrier 
and reflects heat. Also, the quilt seals 
tightly around the window on all four 
sides, preventing cold air from enter- 
ing the room." 

John Schnebly, ATC founder and 
inventor of the shade, says his aim 
was to design "a covering that was at- 
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AIF SEAL 
AT 
THE SIDES 


THE EDGE BEAD 
BLIDEG THROUGH TRACK 
SHAPED TO CONTAIN 
THE BEAD SNUG, 


THE SEAL ROLLER 
PRESSES THE QUILT 
AGAINST THE UPPER 

WINDOW TRIM TO SEAL. 
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THE QUILT 18 A FIVE 

` LAYER SANDWICH. 
THE OUTSIDE LAYER BOTTOM 
ARE DECORATIVE. 


SOFT FOAM SEALS 
AGAINST SILL. 
: BATTEN ВЧАРБ 
OPEN TO REMOVE QUILT 
FOR CLEANING. 


CURTAIN TRACK 
EACH END 
(SUPPLIED BY 

OWN 


SMOOTH, LEVEL SURFACE REQUIRED 
AT BOTTOM ADJUSTABLE LIMIT SWITCH 
IN TUBE SETS BOTTOM OF CURTAIN DROF 


UF POSITION 


END PLUG REMOVABLE 
FOR MOTOR GERVICING 


E. UP LIMIT 
MS, SWITCH 
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DOUBLE 
CURTAIN TRACK 
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FABRIC 
COVERING 


MULTIPLE 
CURTAINS 
CURTAINS MAY BE 
MOUNTED END TO END 
TO ACHIEVE LENGTHS OVER 20:0". 

UP TO 4 CURTAINS May - 

BE RUN FROM ONE CONTROLLER. 


outside house. Four layers of aluminized 
plastic film inflate and deflate via vents. 
Price of 10-by-20-ft. shade: about $4.25 
per sq. ft. 


tractive enough for home use, could be 
used at night, and rolled up during the 
day.” I operated a pair of Window 
Quilts, one on a patio door, the other 
on a small window. I found that the 
shades’ pull-cord mechanisms worked 
smoothly, though I suspett that the 
weight of the larger shade would be 
cumbersome for children. B: 


& 


Window Quilt has five ultrasonically 
bonded layers: inner and outer decorative 
polyester fabric; two layers of polyester 
batting; plus an aluminized film vapor 
barrier in center to prevent condensation 
and reflect heat. Ultrasonic bonding pro- 
cess does not penetrate vapor barrier. 
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HOUSE THE ROLLER SYSTEM, 


A PLASTIC EDGE GUIDE SNAPS 
INTO THE BRACKET TO GUIDE EDO 
BEAD INTO THE TRACE. 
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НОМЕ HEATING SECTION 


 High-efficiency 
. heating 


—new systems can help bring 
winter fuel costs back fo earth 


Part 1: oil-fired systems 


First-rate heating systems 
that can save you money 
are available now. Even 
better ones are coming 


By V. ELAINE SMAY 


For every dollar you spend on fuel to 
heat your home, the equivalent of 35 
to 60 cents is probably going up your 
chimney. But it doesn't have to. 
Conventional heating systems now 
on the market can cut your fuel waste 
significantly, especially if your 


At Brookhaven National Laboratory, 
John Batey (left), former director of the 
heating-system test laboratory, and Rog- 
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present system is on the low end of the 
efficiency scale. Furthermore, new- 
technology systems may cut that 
waste even more—if they can be suc- 
cessfully brought to market. 

ГЇЇ give you the details on conven- 
tional and advanced oil-burning sys- 
tems this month. Next month ГЇЇ cov- 
er gas-fired equipment. But before we 
get to the systems themselves, you 
need to understand why many exist- 
ing systems are so inefficient, and 
why rating efficiency isn't as simple 
as it might seem. 

Why aren't all furnaces and boilers 
designed to extract every possible Btu 


er McDonald (right) monitor computers as 
they give instantaneous readouts of the 
performance of the oil-fired boilers under 


from each gallon of fuel they burn? 
Why do some of them waste an aston- 
ishing 60 percent of the fuel that goes 
into them? The reason can be mainly 
traced back to the fact that they were 
designed when a gallon of oil cost 15 
and a therm of gas about the same 
amount. "There was no incentive to 
make them efficient," says Dr. James 
Drewry, manager of residential and 
commercial utilization at the Gas Re- 
search Institute in Chicago. "The only 
goal was to make them cheap." 

In addition, many home-heating 
plants are oversized: They burn fuel at 
a higher rate than is necessary to 


test. In the background, Tony Kokinelis 
takes a sample of exhaust gases for infra- 
red analysis of one boiler under test. 


meet the heat load of the house, and 
the excess heat just wafts up the chim- 
ney. This is especially true of boilers 
that contain coils to supply the domes- 
tic hot water without benefit of a stor- 
age tank. "You have to be able to sat- 
isfy the guy who takes a 20-minute 
shower, says John Batey, former 
head of a home-heating equipment 
testing program at  Brookhaven 
National Laboratories. And that may 
mean a much higher firing rate than 
the house requires. 

Furthermore, when you insulate 
and weatherize your house you reduce 
the heating load and therefore exacer- 
bate the oversizing problem. "You've 
reduced your total fuel use, but you're 
using it even less efficiently," Batey 
points out. 


Measuring efficiency 


Burn a gallon of fuel oil and you re- 
lease 138,800 Btu of heat. In your fur- 
nace or boiler, some of those Btu are 
extracted by the heat exchanger and 
used to heat the air or water that goes 
to heat your house. The rest are lost— 
either up the chimney or through the 
jacket of the heater, for the most part. 
Ideally, the rated efficiency of a heat- 
ing system would tell you what per- 
centage of the Btu that go in will actu- 
ally contribute to heating your house. 
In practice, however, it's not that sim- 
ple. Read advertisements and cata- 
logs and you see terms like combus- 
tion efficiency, seasonal efficiency, 
overall efficiency, steady-state effi- 
ciency, and on and on. There are al- 
most as many kinds of efficiency rat- 
ings as there are heating systems. 
And there are different measurement 
tests to determine them. Without 
knowing what the ratings mean or 
how they are determined, you can't 
make intelligent use of any of them. 

Now, two government programs are 
under way that should help eliminate 
some of the confusion. One is the heat- 
ing-equipment testing program, set 
up by the Department of Energy, at 
Brookhaven National Laboratory. 
The other is an efficiency-labeling 
program mandated by the Federal 
Trade Commission. Both programs 
seek to predict what is called the 
steady-state and the seasonal efficien- 
cy of a heating system. The rub is they 
use different tests to do it. 

The Brookhaven testing lab rates 
the efficiency of a system based on di- 
rect measurements. This requires fre- 
quently analyzing the oil to determine 
its precise Btu content, then measur- 
ing the amount of heat that's actually 
transferred to the boiler water. The 
difference between input and output 
Btu is wasted heat. 

In the lab at Brookhaven, the boil- 
ers under test are equipped with sen- 


Modifications and add-ons—how much can they help? 


One aspect of the Brookhaven pro- 
gram has been to determine the cost- 
effectiveness of various changes you 
can undertake, ranging from simply 
having the burner adjusted to install- 
ing a whole new heating system. 
Some add-on items also have been 
evaluated. Of the actions listed below, 
items 1,4, 6, 8, 9, 11, 12, 13, 15, and 16 
were actually tested at Brookhaven. 


The other evaluations are based on 
tests by other organizations and pub- 
lished reports. The payback period is 
based on 1500 gallons of fuel per year 
at 50¢ per gallon. Since you're proba- 
bly paying more than that—perhaps 
twice as much—payback periods 
would be shorter; but costs of some 
actions may also have risen since this 
chart was compiled. 


(1) Replace burner with high-speed retention-head type? 


(2) Thermostat setback°—automatic 


(4) Boiler water-temperature reduction (by 35° F) 


| |03) Thermostat setback^— manual [эд з CM | 
| po ugue. Ti: i ji | 


(5) Burner-efficiency adjustment 


(6) Reduce burner firing rate (by 25%) 


(7) Put in boiler fire-tube turbulator 


(8) Install vent damper9 Ae M 


(9) Install stack-heat reclaimer9 (economizer) 


(10) Duct combustion air from outdoors 


| (11) Change to modern high-efficiency burner-boiler 


(13) Change to low/variable-firing-rate burnerl 
(14) Outdoor boiler installation 


(15) Combustion-air humidification 


| [(12) Change to blue-flame burner-boiler | : 4b à : = 


(16) Burn water/fuel-oil emulsion fe ut E 


FOOTNOTES: (a) Firing-rate reduction should ac- 
company burner installation. (b) Based on dry-base 
steel boiler with conventional burner. (c) Setback 
10° F for eight hrs. a day. (d) Manual adjustment by 
homeowner. (e) May be included as part of annual 
servicing. (f) Applicable only where turbulator was 


sors that measure temperatures, flow 
rates, and other critical variables. The 
sensors feed their data to computers 
that whir away, printing out the re- 
sults and flashing instantaneous 
readings via red LED displays. 

To determine the steady-state effi- 
ciency of a system, the burner is fired 
up and allowed to run for a specified 
time period; then data are collected. 
The steady-state efficiency is the max- 
imum efficiency of a heating plant. 

А second sequence of tests is used to 
arrive at a seasonal-efficiency rating. 
That's the number that is supposed to 
predict the system's actual perfor- 
mance in a given house throughout 
the heating season. The seasonal effi- 
ciency will always be lower than the 
steady-state efficiency because, in 
real life, the burner is only on a small 


removed from boiler during cleaning. (g) Possible 
safety hazard—long-term testing required. (h) In- 
cluding inlet damper for burner off-cycle. (i) Will 
vary depending on boiler location in structure. (j) 
Commercial equipment not yet available. (k) Will 
vary with boiler—testing required. | 


percentage of the time—from 15 to 20 
percent is common. And while the sys- 
tem is off, it continues to lose heat. 
The seasonal efficiency must take into 
account these standby losses. The less 
the burner is on, the greater the 
standby losses. 

To determine a heating system's 
seasonal efficiency, the Brookhaven 
tests cycle each system on and off, 
varying the length of the cycles from 
on all the time to total shutdown. 
Then, using a computer program that 
includes a given heat load for a theo- 
retical house and hourly weather data 
averaged over 10 years, the seasonal 
efficiency of a system is predicted. 

The FTC labeling program, on the 
other hand, bases its efficiency rat- 
ings on an indirect testing method. 

Continued 


Technicians measure the temperature 
of the flue gases and the proportion of 
carbon dioxide in them (the more СО», 
the higher the efficiency). This meth- 
od assumes all other Btu were turned 
into useful heat. The steady-state effi- 
ciency is based on that assumption. 
Then, to arrive at a seasonal efficien- 
cy, other standard assumptions are 
made to account for standby losses. 

The Brookhaven engineers feel that 
their direct method is significantly 
more accurate than the FTC's indirect 
tests. The difference in results will 
usually vary from zero to 12 percent, 
they've found. In a few cases, it's even 
greater. "The FTC’s method tends to 
make poorer boilers look better," says 
John Batey, "so it gives little incen- 
tive to buy the best equipment." 

But if the labeling program isn't 
perhaps as accurate as it could be, it 
should at least standardize proce- 
dures and make comparable numbers 
available to the consumer. 


The Brookhaven tests 


In a barracks-like building near the 
edge of the sprawling Brookhaven 
campus on Long Island, N.Y., both 
commercially available heating sys- 
tems and new-technology prototypes 
are put through those rigorous effi- 
ciency tests. When I visited the labo- 
ratory last summer, it was only set up 
to test oil-fired boilers. By the time 
you read this, gas-fired systems and 
forced-air furnaces should be under 
test there, also. (In the heating indus- 
try, a warm-air system is called a fur- 
nace; a hot-water or steam system is 
called a boiler.) The Brookhaven team 
is also testing various retrofit options 
and add-on items to determine wheth- 
er they improve the efficiency of a 
heating system. The box in this story 
gives its conclusions, to date. 

"Of the equipment that's commer- 
cially available right now," says John 
Batey, "we've found a 30-percent dif- 
ference in annual fuel use. The best 
wil give a seasonal efficiency of 
around 76 percent, the worst around 
53 percent." (A list of boilers that have 
been tested so far and been found to 
operate at 70-percent seasonal effi- 
ciency or better can be found at the 
end of this article.) 

Another finding about currently 
available equipment: High-efficiency 
units seem to share certain character- 
istics. Identifying such characteris- 
tics—if they existed—was a primary 
goal of the program. So far, two prin- 
ciple ones have emerged. 

The first concerns the burner type. 
Brookhaven researchers say that 
most high-efficiency systems have 
what is called a high-speed flame-re- 
tention-head burner. The high-speed 
designation comes from the fact that 
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the motor operates at a higher rpm 
than that of a conventional burner. 
Retention-head refers to its tendency 
to burn with a flame that stabilizes 
near the head. "It's really not extraor- 
dinarily different from a conventional 
burner," says Batey, "except for the 
head where oil and air mix. Air and 
fuel are mixed better, so less excess 
air is required to produce a low soot 
level. Thus, you increase efficiency." 

What Batey refers to is this: Under 
ideal (stoichiometric) conditions, only 
the amount of air needed for combus- 
tion would be fed into the combustion 
chamber. In reality, however, all 
burners must burn with some excess 
air to keep smoke and soot formation 
down. But the more excess air you 
have, the more it tends to remove heat 
from the system and reduce efficiency. 
(Also, the more excess air, the less 
СО» in your flue gases; that's why 
measuring the СО» content, as the 
FTC test method does, is a reasonable 
indicator of efficiency.) 

Not only does the high-speed flame- 
retention-head burner burn with less 
excess air, it also tends to reduce 
standby losses. In field tests where 
conventional burners were replaced 
with retention-head types, the aver- 
age saving was around 15 percent. 

The second feature that the Brook- 
haven tests are showing to be impor- 
tant to the efficiency of a boiler is the 
design of the heat exchanger. Cheaper 
boilers will usually have a dry-base 
heat exchanger: Hot gases pass up- 
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Pulse combustion is a new technology be- 
ing developed for home heating. Above is 
a schematic of how the Turbo Puls boiler 
works: (1) A small amount of fuel and air 
are sent into the neck above the combus- 
tion chamber, where they mix. At the 
combustion chamber, a spark ignites the 
mixture. A small explosion occurs. (2) The 
hot gases swirl around in the combustion 
chamber and out the exhaust; heat is 
transferred to the surrounding water jack- 
et. (3) As gases rush out, pressure in the 


L] 
Th. 
EE 
ъа r 
k, k] 
ГУ "n "i, * LI 
^ Ix 
4 i 
Ы 4 
ы 3 
mal 


ward from the insulated combustion 
chamber, into tubes immersed in the 
water, and from there up the stack. 
The heat must be transferred from 
these tubes to the water. But the type 
that is proving to be more efficient is a 
wet-base heat exchanger. With this 
type, the water jacket actually drops 
down along the sides of the combus- 
tion chamber, and in some cases, sur- 
rounds it. Thus, heat can be trans- 
ferred directly through the walls of 
the combustion chamber as well as 
through the heat-exchanger tubes. 
"We don't want to say that all wet- 
base boilers are better than all dry- 
base boilers," cautions Batey, "but in 
general, it's true." As the engineers 
test more equipment, they hope to 
identify other features that are com- 
mon to efficient heating systems. 


Blue-flame technology 


The heating-system test lab at 
Brookhaven is actually part of a 
broader program that also includes 
the development of new equipment. 
This aspect of the program channels 
DOE money to manufacturers work- 
ing on promising new technologies. 
The first commercially available 
equipment to come out of this is a boil- 
er using blue-flame technology. In a 
blue-flame burner, a baffle system re- 
circulates combustion gases (see dia- 
gram). This preheats the oil prior to 
combustion and results in a hotter 
flame that burns blue, like a gas 
flame, rather than yellow, as does a 
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combustion chamber drops below am- 
bient. This opens the valves, letting in 
more air and another drop of fuel. Hot ex- 
haust gases also rush back into the com- 
bustion chamber and ignite the mixture. 
(A spark is needed only for the initial ex- 
plosion.) Explosions take place at the rate 
of 87 per second. The Turbo Puls is de- 
signed to condense the water vapor in the 
flue gases, thus capturing additional heat. 
At right, inventor Borje Ollson stands be- 
side a prototype of his boiler. 
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normal oil flame. The hotter flame 
means more efficient burning with 
less soot—at least in theory. 

Blue-flame technology actually got 
its start in the 1960's when a group of 
small oil dealers set out to improve 
the oil burner to better compete with 
natural gas. For years the technology 
languished. But in 1977, the Meenan 
Oil Co. of Syosset, N.Y., through a di- 
vision called Blueray, began market- 
ing two blue-flame furnaces. Under 
the Brookhaven contract, Blueray is 
developing boilers of six different 
sizes (two are already on the market) 
and one new furnace. 

À prototype of a Blueray boiler has 
completed seasonal efficiency tests at 
Brookhaven with good, but unspectac- 
ular, results. "It wasone ofthe highest 
efficiency units we tested," reports 
Dick Krajewski, current head of the 
test lab. "But no better than the best 
conventional systems." 

"Our big advantage," responds Jo- 
seph Incrocci, president of Blueray, "is 
that we do not generate soot; therefore 
our efficiency doesn't decline as soot 
builds up." 

That's a controversial point. Brook- 
haven technicians inspected Blueray 
furnaces that had been in homes for 
one or two years for soot accumula- 
tion. They had intended to look at 25, 
but they found the first 12 clean, so 
they called off the inspection. "I can 
show you Blueray furnaces that have 
been in the field for five years and 
you'll see no soot," says Incrocci. 

During lab tests on the Blueray 
boiler, however, deposits of some kind 


Blueray oil burner, developed partially under a Department of 
Energy contract, uses a special baffling system to recirculate 
combustion gases to preheat the incoming oil. The result is a 
flame that burns hotter—it's blue instead of the typical yellow oil 
flame. Blueray furnaces (above left) have been on the market for 
several years; two boiler models are available this fall. 
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occurred. The jury is still out on 
whether this was soot or something 
else. Consequently, says Batey, "We 
don't feel it's been demonstrated that 
the blue-flame burner doesn't soot in a 
boiler. Furthermore," he adds, "it 
hasn't been demonstrated that a good 
retention-head burner with a yellow 
flame does." 

Brookhaven plans more field and 
lab tests on Blueray equipment, and 
by the time the contract expires early 
next year, more definitive results 
should be available. 


Developing technologies 


While current technology is produc- 
ing very good heating equipment, var- 
ious new systems are pushing to do 
even better. The many waysthat engi- 
neers are seeking higher efficiencies 
in oil-fired systems can be divided into 
two general approaches: lowering fir- 
ing rates and condensing flue gases. 

Lowering firing rates. Conventional 
oil burners can't operate with an oil- 
flow rate less than about a half gallon 
per hour. Below that, the size of the 
nozzle is too small; it tends to plug and 
cause maintenance problems. But 
some systems under development are 
designed to reduce the firing rate. 
This would lower the temperature of 
the stack gases and therefore reduce 
the amount of heat wasted up the 
chimney. А Brookhaven study mea- 
sured stack temperatures in 100 
homes and found that the average was 
700 degrees F. Sometimes tempera- 


tures as high as 900 degrees were еп- 


countered. Good equipment today op- 
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The Babington principle of atomization is illustrated in the dia- 
gram above. The liquid to be atomized (in this case, the fuel oil) 
flows over the outside of a sphere. Air is blown out a slot in the 
sphere. As the flowing liquid reaches the slot, the airstream 
breaks it into a fine mist (photo). (This represents the concept, 
not the configuration of Babington's present burner.) 


erates with a stack temperature of 400 
to 500 degrees. But it could go lower. 
A lower firing rate also means the 
burner is on a larger part of the time. 
Thus standby losses are reduced. 

Once an oil burner can fire at a very 
low rate, the next step toward maxi- 
mizing efficiency is to vary the oil- 
flow rate. By using electronic controls 
you can modulate the flame size ac- 
cording to the changing needs of the 
house. Traditional heating systems 
have two modes of operation: They're 
either on or off. But with a modulating 
system, when temperatures outside 
are very cold you might be burning a 
gallon of oil an hour. Then as the 
weather warmed up, the firing rate 
would decrease to a fraction of that. 
By constantly matching the heating 
needs of the house you decrease the 
time the burner is off. Ideally, you 
would have a system that was on all 
the time; then it would actually oper- 
ate at steady-state efficiency. 

One approach to a low- and vari- 
able-firing-rate burner is being ex- 
plored by an inventor long familiar to 
PS readers: Robert Babington. Bab- 
ington invented a unique system of at- 
omization whereby the liquid to be at- 
omized flows over the surface of a 
sphere, while air is forced out through 
a slot in the sphere (see diagram). The 
airstream breaks up the liquid flow- 
ing over the slot into minute particles. 
The result is a superfine mist that has 
been used for many years in medical 
applications [PS, May 73]. In an oil 
burner, the Babington system of at- 

[Continued on page 180] 
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НОМЕ M SECTION 


р. Computerized 
thermostats 


program your comfort 
and save on energy costs 


These sophisticated 
electronic wizards can 
put your home on a 
customized energy diet 


By RICHARD STEPLER 


As energy costs increase, it's vital to 
have more precise control over home 
heating and cooling systems. Now the 
revolution in microelectronics [PS, 
Jan. '78] has produced the computer- 
ized thermostat, an instrument that 
promises to keep your home comfort- 
able and cut heating and cooling costs 
by up to 30 percent. 

What can these new microproces- 
sor-based gadgets do that your 
present thermostat can’t? 

è Automatically provide two, 
three, or more setback and setup tem- 
perature periods a day. 

€ Provide a different schedule of 
times and temperatures for weekdays 
and weekends. 

e Digitally show time, day, and ac- 
tual and desired temperatures. 

® Let you override the setback/set- 
up program by flipping a switch. 

€ Plus, one of them gives tempera- 
tures in Fahrenheit or Celsius, and 
another even displays outdoor tem- 
perature. 

А PS survey uncovered seven com- 
panies that will have introduced com- 
puterized thermostats (pictured with 
this story) by this fall. They range 
from giant Honeywell, the thermostat 
pioneer, to newcomers in the field, in- 
cluding Texas Instruments. The sur- 
vey also revealed controversies: Are 
the thermostats too complex? How 
should they be powered? How accu- 
rate are they? 

"While engineers may drool over 
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the potential, consumers will make 
the purchasing decisions," Art Rot- 
man, manager of Honeywell’s resi- 
dential heating and air-conditioning 
markets, told me recently. He was ex- 
plaining why Honeywell decided to in- 
troduce a hybrid: a thermostat with 
conventional bimetal temperature- 
sensing hardware, coupled to a digital 
electronic clock. With a little prompt- 
ing from Rotman, I found I could easi- 
ly program two setback periods into 
the thermostat's memory, and choose 
a setback temperature. А switch se- 
lects either a seven-day or five-day 
program; choosing the latter elimi- 
nates the day setback on weekends. 
Micro Display Systems avoids key- 
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Micro Display Systems’ Sensor thermo- 
stat sets back during the day and night. 
Detented sliders control times and tem- 
peratures. Day-of-week switches set for 
days when house is normally occupied 
override day setbacks. LCD shows time, 
temperature, day, setback/setup mode. 
Microprocessor (dark square in center) is 
shown in view of the $129 unit with its 
cover removed. 


board controls altogether, instead us- 
ing “more intuitive” slider controls to 
set times and temperatures (see pho- 
tos above). “It’s even easier to read 
than conventional thermostats,” 
boasts MDS president Tom Hyltin. 
“You can walk up to it and tell it what 
to do, never having seen it before.” 

RapidCircuit’s electronic thermo- 
stat also uses levers to set desired 
temperatures, which are shown digi- 
tally on the unit’s liquid-crystal dis- 
play (LCD). 

Other thermostats, such as Auto- 
tronics and Control Pak’s, offer more 
complex programming capabilities, 
but require more knowledge to adjust. 
They should discourage thermostat 
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You program Texas Instruments' thermostat on a keyboard for 
up to four different time/temperature settings per day. Flipping a 
switch changes unit to a weekend program, or to a preset con- 
stant temperature. LED display shows time and temperature. 
Unit operates from 24-volt thermostat wiring or nine-volt battery 
that acts as backup in case of power failure. Price: $125. 


Honeywell's T800 also uses keyboard for programming; instruc- 
tions are on back of flip-down cover plate. It's capable of two 
setback/setup periods (up to 15? F) a day for either five or seven 
days. LCD gives time of day or setback times only. Price, says 
Honeywell, is under $200. This thermostat uses bimetal hard- 
ware to sense temperature; most others sense it electronically. 


tampering, however. (The Autotron- 
ics thermostat even has a lock.) © 
The Control Pak and Autotronics 
thermostats use a separate low-volt- 
age transformer, usually installed in 
the furnace room, as a power supply. 
This, they say, is safer than the ther- 
mostats that draw their power 
through the furnace's low-voltage 
wiring. On gas furnaces, a valve or 
flue damper might be inadvertently 
actuated, they claim, and asphyxia- 
tion or an explosion could result. 
The MDS thermostat operates on 
very little current—2% milliwatts— 


and literally steals it from existing 
low-voltage wiring, even when the 
furnace is actuated. It's too little, 
claims Hyltin, to cause the potential 
problems cited by Autotronics and 
Control Pak. The Honeywell, Texas 
Instruments, and PSG thermostats 
also are powered by existing low-volt- 
age wiring, but draw more power—50 
milliwatts to one watt. These incorpo- 
rate a battery to act as a backup power 
source in case of power failure. 

How a thermostat senses tempera- 
ture and controls the operation of a 
furnace is not quite as simple as you 


How much can a setback/setup program save you? 


3076 
26% E 
26% 
P se 
22% 
20% | ua 
5 18% Ии ШШ ШШ 
16% и gm M 
14% пш 
$ ovx | "I m MB 
жиш E йй! m | 
Е x Е І 3 @ 
6% | E E E 
4% Ш er m hi 
2% | ENS ПЕС Е " 
Minneapolis — Buftalo Denver Boston Cincinnati 
51. Рай Cleveland Des Moines Chicago Kansas City 
Milwaukee Отаһа Detroit St. Louis 
Sal Lake Pittsburgh Columbus 
City indianapolis 


Honeywell charted these energy savings 
for 29 cities. Heating: 10° F eight-hour 
night setback from 70° (left bar); 10° F 
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eight-hour night and day setbacks from 
70° (middle bar). Cooling: 5° F 11-hour 
day setup from 75° (right bar). 


might expect [see "Tune Your Ther- 
mostat,” PS, Dec. '76]. Different heat- 
ing systems have different response 
times (fastest: electric forced air; slow- 
est: hydronic). In the case of slow-re- 
sponse-time systems, the thermostat 
must be able to turn the furnace off 
while room temperature is still rising 
to prevent temperature overrun. 

Many conventional thermostats, in- 
cluding Honeywell's computerized 
T800, employ a mercury capsule 
switch, bimetal coil, and an anticipa- 
tor—a tiny heat source—to maintain 
temperature close to the setpoint. 

PSG’s Compustat uses preset mer- 
cury sensors to maintain temperature 
within 2? of the thermostat's setting, 
the company claims. 

MDS's computerized thermostat 
senses temperature electronically 
with a diode. "We're doing things that 
a mechanical thermostat can't do," 
claims Hyltin. The MDS unit, he says, 
is a second-generation thermostat 
with an electronic anticipator that 
modifies the setpoint as a function of 
time. "It works with any heating sys- 
tem—from electric to hydronic— with 
no adjustment," he says. 

RapidCircuit's model operates on a 
temperature differential. "Set at 68° 
F," explains engineer David Sandel- 
man, "the thermostat will allow room 
temperature to rise to 70? before shut- 

Continued 
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Preset mercury sensors (оп right іп lower photo) in PSG's Com- 
pustat provide temperatures from 68 to 78" F in 2° increments, 
plus 60° setback for heating and 80° setup for cooling. Two set- 
back/setup periods a day can be programmed on keyboard. LED 
display gives time of day and setback/setup times. Heating-only 
model: $80; heating/cooling: $100. 
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MANUAL OPERATION: 
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RapidCircuit's electronic thermostat shows desired and actual 
temperatures on half-inch-high LCD, which also gives time of 
day and setback/setup times. Two low-voltage wires power it; 
there's no battery. Integrated circuit senses temperature. Heat- 
only single-setback model costs $99; dual-setback unit is $109. 
Heating/air conditioning models are slightly higher. 


e e e è 
ео е 
. 9? @ 6 


" | — A Ai 


E 
Ei 


a 
E 


Program up to 28 different time and tem- 
perature settings a week (four per day) on 
Autospace 7's keyboard. Autotronics unit 
has continuous readout of time and actual 
temperature on LED display. Override key 
lets you interrupt preset program without 
erasing it. It replaces four-wire thermo- 
stats, costs $200. Separate low-voltage 
transformer powers this thermostat and 
one shown below. 
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setpoint 
times 


day 

weekday 
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override 


Temp-Tron from Control Pak can make up 
to eight changes per 24-hour period in 
two different schedules. LED display 
shows desired and actual temperatures, 
or time, day, and outdoor temperature via 
remote sensor. Heat/cool model: $210. 
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ting the furnace off, and down to 66° 
before turning it back on.” You can 
adjust the differential from %° to 15° 
to allow the house to heat evenly. 
“How you adjust it,” explains Sandel- 
man, “depends on the type of heating 
system, size of your house, and how 
well insulated it is.” 

Control Pak’s Temp-Tron uses 
forced cycling to minimize droop (av- 
erage temperature below setpoint 
over a given time). The installer se- 
lects either three cycles per hour 
(slow-reacting hydronic) or six cycles 
per hour (fast-reacting forced air) of 
furnace on-time. The length of the cy- 
cles is varied; the greater the load, the 
longer the furnace is on. 


Programming the thermostat 


Here’s an example of how one of the 
computerized thermostats might be 
programmed for a typical weekday 
(for weekends, of course, you could 
program a different schedule). At 6:30 
AM, the thermostat actuates the fur- 
nace to raise house temperature from 
58 to 68° F so you'll be comfortable 
when you awaken at 7. At 8:30, just 
before the last member of the family 
leaves for the day, the thermostat sets 
back to 58°. At 4:30 PM, it goes up again 
to 68° so the house is comfortable by 5. 
At 10:30 PM, when you retire, it sets 
back again to 58°. Downtime: 16 hours. 

It should be news to no one that set- 
ting your thermostat down in the 
heating season and up in the cooling 
season will reduce your energy costs 
(“Home Heating," PS, Oct. '74]. In 
fact, depending on where you live, you 
could save up to 30 percent in winter 
and 25 percent in summer, according 
to a Honeywell study (see chart on 


page 105). Honeywell based these fig- 
ures on 10 years of weather tapes from 
29 cities and test results from a house 
occupied by a family of four. You can 
see that the really big savings for 
heating come when you have two set- 
back periods—a total of 16 hours, as in 
the example above. 

Like first-generation pocket calcu- 
lators, the electronic thermostats are 
costly, with prices ranging from just 
under $100 to more than $200. Con- 
ventional clock thermostats, which 
are capable of up to two setbacks, are 
typically priced from $40 to $60; you'll 
have to decide if the digitals’ added 
features are worth the premium price. 
Note, though, that all setback thermo- 
stats qualify for a 15-percent federal 
income-tax credit. 

Prices of the electronic models will 
undoubtedly come down, however. 
"Obviously, electronic thermostats 
will go through a price curve similar 
to other electronic components," pre- 
dicts MDS's Hyltin. RapidCircuit, 
which claims to have introduced the 
world's first such thermostat ["What's 
New in Home Improvement," Feb.], 
now offers a $99 model. That's half the 
price of the company's original. 


FOR MORE INFORMATION 


"Energy Savings through Automatic Thermostat Con- 
trols” gives information on winter savings. The pam- 
phlet is free from the Dept. of Energy: uildings and 
Community Systems, Room 2255C, 20 Massachusetts 
Ave., N.W., Washington DC 20585. For information on 
summer energy savings with clock thermostats, write 
Inquiries Supervisor, Honeywell Plaza MN12-2118, Min- 
neapolis MN 55408. 


MAKERS OF COMPUTERIZED THERMOSTATS 


Autotronics, Inc., 1399 Executive Dr. West, Richardson 
TX 75081; Control Pak Corp., 44480 Grand River Ave., 

Novi MI 48050; Honeywell, Inc., Honeywell Plaza, Min- 
neapolis MN 55408; Micro Display Systems, Inc., Div. of 
Commodore, 4350 Beltwood Parkway South, Dallas TX 
75240; PSG Industries, Inc., 1225 Tunnel Rd., Perkasie 
PA 18944; RapidCircuit Corp., 5721 18th Ave., Brooklyn 
aL 204; Texas Instruments, Box 53, Lubbock TX 
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How fo control creosote for 
safer | 
wood burning 


New scientific research 
shows that much of what 
we "knew" was wrong— 
and even dangerous 


By EVAN POWELL 


Heating with wood is satisfying in a 
lot of ways. But it has its dangers, too. 
The main one is creosote buildup. Cre- 
osote is a mixture of tars and organic 
particulates from wood combustion 
that condenses in droplets of moisture 
that form on the inner liner of a flue or 
chimney. If this buildup becomes se- 
vere, it can ignite and burn fiercely. 

À creosote chimney fire can burn at 
temperatures approaching 2000 de- 
grees F—600 degrees hotter than a 
brazing torch. In a defective chimney, 
or in one damaged by a previous fire, 
it can cause severe damage and even 
set your house on fire. While a fire- 
place can generate some creosote, the 
problem is far more serious with wood 
stoves, especially air-starvation types. 

What can you do to prevent creosote 
buildup and its attendant hazards? A 
lot has been written on this subject, 
including my previous article in POP- 
ULAR SCIENCE [Oct. '78] But now 
there's important new information 
that changes many of the principles 
we've been taking for granted. lt 
grows primarily out of work done at 
the Woodburning Laboratory at Au- 
burn University, perhaps the coun- 
trys leading laboratory devoted to 
finding ways to burn wood more effi- 
ciently and safely. 

Dr. Timothy Maxwell, I learned on 
a recent visit, has a way of getting 
your attention by expressing some 
conclusions that are completely oppo- 
site to principles that have long guid- 
ed wood-stove users. Some examples: 


verc cere 


cee es 


from reaching roof, but also collect a coat- 
ing of flammable creosote; check regular- 


€ The amount of creosote buildup 
from a wood stove is not dependent on 
the type or dryness of wood. Conven- 
tional wisdom is that pitch pine and 
similar woods generate far more creo- 
sote than, for example, dry, seasoned 
hickory. Not so, says Maxwell; in fact, 
the hickory may yield slightly more 
creosote. 

€ Secondary air input (introducing 
room air to the volatile gases just above 
the flame in an "airtight" wood heater) 
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ly. Field glasses provide a quick close-up 


look. Don't mix fittings or accessories 
from different chimney brands. 


doesn't reduce creosote buildup; it may 
even hurt. 

9 Proper sizing of stove pipes and 
chimney materials may be more im- 
portant than the types that are used. 

These findings can be of tremen- 
dous importance to you if you plan to 
get allor part of your heat from a wood 
stove. They also demonstrate an im- 
portant principle. As Dr. Tom Pruitt, 
manager of the lab, told me, "Burning 

Continued 
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Recommended installation for Jótul stove shows clearances and 
components to minimize hazards. Note the cleanout T-fitting in 
smoke pipe near stove. Chimneys should be kept indoors. Use 
insulated pipe outside heated areas. (Courtesy Kristia Assoc.) 


wood is the oldest form of controlled 
heat known to man, but we know far 
less about it than any other heat 
source." 

Many homeowners today fall into 
one of two categories at extreme ends 
of the spectrum—they completely dis- 
regard the creosote hazard, or they are 
so frightened by what they have read 
and heard about chimney fires that 
they won't use any form of wood heat- 
ing. Either case is unfortunate. 

Dr. Maxwell's work may help solve 
the problems. He doesn't claim to have 
all the answers—his conclusions are 
based on initial experiments—but af- 
ter applying elements of these theo- 
ries to observations I have made, and 
questioning other experts in the wood- 
heating industry, my initial skepti- 
cism has been replaced with the real- 
ization that if he's not entirely right, 
he's at least on the right track. 


Harvesting creosote 


In his lab, Maxwell has a dramatic 
way of proving his points. There, creo- 
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sote precipitate is collected from a 
unique flue passageway that is stud- 
ded with thermocouples and sur- 
rounded by three water jackets 
through which cold water can be 
passed in sufficient quantity to pro- 
vide any desired flue-liner tempera- 
ture. At the base of each of these three 
sections of the flue is an inverted cone 
that forms a trough. Precipitate flows 
into these troughs, then is drained 
through a pipe into graduates. After 
collection, a sample of the precipitate 
is placed in a centrifuge to separate 
the "pure" creosote from moisture and 
other impurities. Using this method, 
Maxwell discovered that there is little 
deviation (only five to 10 percent) in 
creosote yield from different types and 
drynesses of wood, though the volume 
of total precipitate (including water) 
is much greater for green wood. 

On my desk is a vial of this vile sub- 
stance, a centrifuged sample from the 
Auburn lab. The tarry liquid is encap- 
sulated with a small amount of liquid 
precipitate to prevent it from harden- 


Uninsulated sections of pipe at top of chimney cause creosote 
precipitation that builds up rapidly in area below. Installations 
like this are all too common. If a chimney fire does occur, unin- 
sulated sections would then offer little protection. 


ing and drying out completely. It's 
mean and active, looking much like a 
brown and black "lava lamp." Over an 
hour ago, I inverted it; still, every few 
minutes a funnel of the stratified 
black layer at the top dips down like a 
miniature slow-motion tornado. 

Where does all this liquid come 
from? Not just from the moisture in 
wood, as I learned last year when we 
conducted our own experiments 
(“How to Beat the Wood-Stove Peril,” 
PS Oct. ’78]. We used single-wall pipe 
outdoors in cold weather to lower flue 
temperatures purposely so creosote 
would be deposited, and found that it 
built up (and fast) regardless of the 
type of wood we used. 

In the Auburn tests I saw recently, 
researchers put firebrands in a Kicka- 
poo stove. These “brands” are a stan- 
dard fuel used for such testing, con- 
sisting of %4-by-%-inch strips of dry 
Douglas fir that have been baked to 
remove all moisture. To my surprise, 
five minutes after the brands were ig- 
nited, fluid was pouring from the col- 


Creosote buildup is not dependent on the type or dryness of wood used 


lection pipes like water from a faucet. 
How is it possible? Dry Douglas fir 
contains six-percent hydrogen by 
weight. As the fir burns, one pound of 
hydrogen combines with oxygen to 
yield nine pounds of water. For every 
pound of dry wood you burn, you cre- 
ate a half pound of water. 

Even the "green pine" theory has 
begun to sound logical. In an open 
fireplace, the added moisture content 
of green wood could indeed lower flue 
temperatures to a point where con- 
densation would occur more readily. A 
problem could exist that might not de- 
velop if dry hardwoods were burned. 

But in an air-starvation type of 
heater, where creosote problems are 
worse, the damper is usually adjusted 
to provide the desired heat output that 
maintains room temperature. The 
damper becomes an "equalizer," since 
you tend to provide more air for green 
wood than for dry wood. Under these 
conditions, flame and flue tempera- 
tures would be about the same for 
both woods. 


Secondary air 

This principle is touted by most 
manufacturers and sales people for 
"airtight" wood stoves (a real misno- 
mer). It's supposedly the best way of 
extracting the last bit of heat from 
gases—and eliminating creosote. 

But there are two things wrong 
with this theory. First, a wood fire is 
not constant; it doesn't give a steady, 
controled output as does an oil or 
gas burner. Second, provision for sec- 
ondary air on most air-starvation 
heaters is fairly crude. It's usually a 
small, unsealed opening or crack near 
the top of the door on the stove. 

According to Maxwell, this is effec- 
tive (if at all) at only one point in the 
flame cycle: as it rises and falls when 
wood is added. At all other times, it 
may actually promote creosote build- 
up by lowering flue-gas tempera- 
tures. 

This may be one area for future im- 
provement in these heaters, since sec- 
ondary air does seem to work in more 
sophisticated applications, such as 
central wood-burning furnaces. 

Also, according to Maxwell, the race 
to extract the last bit of efficiency 
from an air-starvation-type heater 
contributes to creosote buildup. This 
efficiency is gained by adjusting a 
simple damper that regulates the in- 
put of primary air—the air admitted 
directly to the fire for combustion. 
Closing this damper lets wood burn a 
long time, with a corresponding drop 
in temperature. At the lowest levels, 
only a cool, smoldering fire is present. 

Maxwell feels that opening the 


damper slightly or, better yet, build- 
ing in a stop to prevent complete clo- 
sure would greatly improve the situa- 
tion. Efficiency should drop only 
slightly. Other experts generally 
agree. One told me he could cure the 
creosote problem by drilling a hole 
through the damper. Others suggest- 
ed that wood heating is not intended 
for mild weather. If it is too warm in 
the room for a moderate burn, they 
say weather conditions aren't cold 
enough for wood heat. 


Metal chimneys 


Much of the controversy about creo- 
sote and wood heating centers around 
the type of chimney system used. 
There are three basic types (see dia- 
grams below) of "prefab" chimneys 
sold for solid-fuel heating equipment: 
double-wall solid-pack insulated; tri- 
ple-wall modified thermosiphoning; 
and true thermosiphoning. 

Based on the recommendations of 
many manufacturers, we've endorsed, 
in past articles and columns, only 
solid-pack insulated or triple-wall 


‘modified chimney installations for 


air-starvation heaters—not the true 
thermosiphon types. But you should 
understand chimneys to determine 
the safest system for your home. 
While it’s difficult to pin them 
down, most experts I interviewed say 
they prefer solid-pack insulated metal 
for their homes. Triple-wall modified 
and masonry chimneys tie for second 
place. The reason for these choices is 


simple. The inside flue liner of insu- 
lated and modified chimney types 
runs hottest. Air-starvation equip- 
ment typically produces low flue tem- 
peratures, so the hotter you can keep 
that inside flue liner, the better. 

The air wash in true thermosiphon- 
ing chimneys keeps the inner liner so 
cool that precipitation is much more 
likely to occur. But if a chimney fire 
does occur, thermosiphoning pipe re- 
mains much cooler than other ex- 
hausts. Ray Hemmert of Majestic be- 
lieves the advantages of thermosi- · 
phoning chimneys make them the 
right choice for his company’s fire- 
places. But he doesn’t recommend 
thermosiphoning pipe for airtight 
heaters. 

Hemmert says that problems with 
thermosiphoning chimneys arise 
when the five- or six-inch outlets on 
smaller air-starvation heaters are 
adapted to a larger thermosiphoning 
pipe. The large liner area keeps tem- 
peratures much lower than they 
would be if the vent were sized prop- 
erly. Hemmert maintains that true 
thermosiphoning pipe should pose no 
problem on large wood-burning equip- 
ment for which eight-inch or larger 
pipe is recommended. 

But the state of Maine no longer ap- 
proves the installation of prefab metal 
chimneys in conjunction with wood or 
combination wood/oil furnaces. The 
Maine Department of Public Safety 
has issued a news release warning 

Continued 


How metal chimney systems compare 


TRUE 
THERMOSIPHON 


SOLID PACK 


Solid-pack insulated chimney has insula- 
tion filling cavity between liner and outer 
shell. Interior surface of liner generally 
runs hotter than other chimney types. 
True triple-wall thermosiphon type uses 
convection currents to cool inner liner 
with air wash. As air surrounding liner 
heats, it rises and flows out top. Cool out- 
door air rushes in outer cavity to replace 
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MODIFIED 
THERMOSIPHON 


it, cooling outer shell. Action varies with 
flue-tem perature changes. These systems 
have worked well with fireplaces, but su- 
percooled liner can generate creosote 
with air-starvation-type stoves. Modified 
triple-wall thermosiphon has baffles that 
limit air wash to maintain hot tnner liner 
with cool envelope. Experts interviewed by 
author preferred the solid-pack design. 
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Test installation at Auburn University’s 
Woodburning Laboratory has conven- 
tional stove with elaborate exhaust sys- 
tem. Octopus-like maze of tubing carries 
water and steam into jacketed flue to con- 
trol the temperature of its liner. 


homeowners about chimney fires, and 
State Fire Marshall Donald Bissett 
tells me he’s considering extending 
the ban to cover air-starvation wood- 
burning stoves if the Energy Testing 
Laboratory of Maine can provide doc- 
umented evidence that such chimneys 
present a hazard. 

This private facility is operated by 
Carl R. Flink, department head of 
heating and air conditioning at the 
Southern Maine Vocational Technical 
Institute. But I could never reach 
Flink there, despite repeated calls. No 
Maine official I spoke with could give 
me any details about the methods or 
scope of this lab’s tests. 

Just because a wood stove is con- 
nected to a masonry chimney is no 
cause to rest easy. Many masonry 
chimneys would have a difficult time 
meeting the requirements for prefabs, 
according to UL’s Charles Gibbons, 
who also feels that much of the 
present data on chimney fires leaves 
more questions than answers. At UL’s 
Northbrook, Ill., facilities, a research 
project is underway in which chimne 
fires will be induced, and all types of 
prefab chimneys tested. Gibbons, the 
engineer in charge of the project, 
hopes that the data will be compiled in 
time to be of help during the latter 
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Creosote/water mixture flows from pipe 
(left) in test setup. Collected fluid is put in 
centrifuge, then analyzed to determine 
how much creosote (vial in inset) has 
been produced. In chimneys, creosote 
may be hard or soft and tarry. 


part of the 1979-80 heating season. 


Combating creosote 


You'll never entirely prevent creo- 
sote, but you can reduce dangerous 
buildups. Despite some confusion, we 
know from our present experience 
that the following practices will virtu- 
ally guarantee you'll never have a 
chimney fire. These rules apply to 
both existing and new installations. 

(1) Use UL-listed wood-burning 
equipment and chimney material. And 
be sure that the unit is installed to the 
manufacturer's instructions. 

The smoke pipe and chimney should 
be secure and supported, and should 
be the size recommended for the 
equipment. Also, each section should 
be installed with the crimped end 
down so that precipitate runs back 
into the heater. Most manufacturers 
supply adapters for this purpose. 

(2) Inspect the flue and chimney reg- 
ularly to check for a tarry buildup of 
creosote. The easiest way to do this is 
to install a T-fitting with a removable 
cap in the smoke pipe. Underwriters 
recommends that inspection be twice 
a month, and some experts say weekly 
or even semiweekly. Under extreme 
conditions, Гуе seen precipitate form 
in less than a day. If there’s a severe 


buildup, don’t use the equipment until 
it has been cleaned. If a chimney fire 
occurs once, it will probably happen 
again. Find the cause of the fire and 
have the chimney inspected for dam- 
age before putting it back into use. 

(3) Know your clearances. Those 
specified in your equipment instruc- 
tions are minimum clearances; it’s 
better to have still more distance. Re- 
member that combustibles such as 
furniture or carpeting should never be 
placed within the minimum-clearance 
boundaries. 

Les Githins of General Products 
Company recommends a “touch test” 
for every installation. With the heater 
in full operation, fee] the wall and sur- 
rounding areas. If hot, you can protect 
it with millboard or a metal shield 
spaced one inch from the wall. 

(4) Starting with a clean chimney, at 
least once a day, and always before 
adding fresh fuel to the fire, open the 
damper and let the stove burn hot for 
15 minutes or so. That's more often 
than I recommended in my article a 
year ago. This practice burns away 
small amounts of creosote at a much 
lower temperature than is required to 
remove thicker coatings that have 
built upover a longer period of time. 

The value of this practice may ac- 
count in part for statements such as 
that of Yukon Industry's David Tjos- 
vold. He told me "we have never en- 
countered a buildup of creosote except 
in a few rare instances where insuffi- 
cient combustion air was available." 
Yukon makes central wood-fueled 
furnaces that by design fully open a 
damper when the thermostat calls for 
heat. Safety is built in. 

(5) Do not use chemical cleaners. I 
have experimented with several of 
them during the past year. Those con- 
taining copper sulfate seem to work 
reasonably well. According to the 
cleaner manufacturers, the copper 
will coat any soot in the chimney, act- 
ing as a catalyst to allow the soot to 
burn away at lower-than-normal tem- 
peratures. But experts feel this could 
reduce chimney life. "Occasional use 
probably doesn't hurt anything," 
Hemmert says, "but users typically 
don't follow instructions for frequency 
or amount of use. The sulfur deriva- 
tives and that much moisture combine 
to form sulfurous or sulfuric acid. 
Over a period of time this can cause 
damage that goes undetected. Since 
metal chimneys are typically de- 
signed for a lifetime of 35 to 40 years, 
there's no way of knowing how much 
damage such chemicals cause." 

Learning to harness the energy po- 
tential of wood is much like working 
with electricity: It's respect, not fear, 
that allows us to make full and safe 
use of it. 05] 
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Compact Disc (CD) player is about the size 
of a small cassette deck. Since discs spin 


Those clever people who 
brought you the cassette 
take aim at grooved LP's 


By JOHN FREE 


Someone placed a hi-fi recording on 
the turntable, closed its lid, and 
pushed PLAY. Seconds later, windows 
in a room at New York’s Plaza Hotel 
pulsed to amazingly clear, wide-range 
music. I couldn’t detect the faintest 
hiss, rumble, clicks, or pops. 

But this disc and player were radi- 
cally different from ordinary LP-rec- 
ord systems. North American Philips 
was unveiling the Compact Disc (CD), 
slated for early 1980’s marketing. 
Hour-long CD recordings are dime- 
thin and 4.5 inches in diameter. 
They’re played not by a stylus, but 
with a solid-state laser that bounces 
light from a spiral track of tiny pits. 
This reflected light, flashing like a 
Morse Code signal, is decoded, and the 
resulting stereo signal can be plugged 


at up to 450 rpm, the lid must be closed be- 
fore the machine will operate. 


into the jacks of any hi-fi equip- 
ment. 

“Unlike the normal LP record, the 
CD requires no special handling,” said 
F. Dierckx of ЇЧ. V. Philips, Dutch de- 
velopers of the new disc system. “In- 
formation is not carried on the surface 
of the disc but is stored in the materi- 
al. It is protected from deterioration 
caused by dust, scratches, and finger 
marks.” 

This technique of encoding signals 
onto a thin reflective-aluminum layer, 
then applying a plastic coating, is also 
used for larger-diameter video discs 
[PS, Feb. 77]. MCA makes video discs 
for Magnavision players now sold in a 
few cities. 

But while the technology for Phil- 
ips' video and audio optical players is 
similar, audio-only CD's use special 
signal encoding called pulse-code 
modulation (PCM). 

With PCM [PS, March '78], a con- 
tinuous analog stereo signal is first 
sampled 44,330 times each second. 
Each sample is then converted into a 
signal composed of 14 on-or-off digital 


[INI 


Compact optical disc (left) is a midget 
compared to ordinary 33!4-rpm LP. New 
laser-scanned disc has one hour of stereo 
per side and can't wear out. 


bits of information. These bits repre- 
sent frequency and amplitude. Ап 
hour disc has six billion bits along its 
2.5-mile-long track. 

The pits in the record are digital 
"ones" (on's) and the spaces between 
them "zeros" (off's). This remarkable 
density is achieved by spacing tracks 
only 1.6 microns (millionths of a me- 
ter) apart—over 50 times closer than 
grooves on ordinary LP's. 

Optically recorded PCM signals de- 
liver fidelity that far exceeds the best 
audio discs now available. To use the 
CD's capabilities fully, record compa- 
nies that Philips hopes to license will 
need new PCM-based tape gear. 

Here's how CD's and conventional 
records compare in signal-to-noise ra- 
tio (SNR), dynamic range, and other 
performance figures: | 
CD's 


Standard LP's 
SNR 60 dB Over 85 dB 
Dynamic 
range 60 dB Over 85 dB 
Distortion Over 196 Under 0.0596 
Channel 


separation 30 dB 80 dB 
Frequency response for CD's is essen- 
tially flat from 20 to 20,000 Hz. 

Also, notes Philips Dierckx, PCM 
offers these special advantages: 

e PCM signals are not affected by 
noise generated from the disc. 

® Signal dropouts can be detected 
and corrected with duplicate signals. 

® Information such as track num- 
ber, composer, or title can also be en- 
coded and displayed. 

® Slower disc speeds, for monopho- 
nic information, could be automatical- 
ly selected through PCM. 

CD players gradually change speed 
as they play a disc. As the tiny laser 
scans the bottom of the disc in a 
straight line from center to rim, disc 
speed drops from 500 to 215 rpm. 

Why not make a compatible player 
for both video and audio discs? Tech- 
nically tougher standards for video, 
argues Philips, would make such a 
machine more expensive than the 
price it’s aiming at—equivalent to a 
high-end turntable. 
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Its heart is a tiny, 
virtually maintenance-free 
turbine 


By DAVID SCOTT 


SOLIHULL, ENGLAND 
David Strong pushed the button on a 
home-heating rig that could cut fuel 
consumption and bills in half. A min- 
iature turbine wound up to an incred- 
ible 150,000 rpm—or so he told me. I 
couldn't hear it. "You'd need a stetho- 
scope," he said, grinning. 

This tiny, silent turbine is the heart 
ofa revolutionary domestic boiler that 
combines a heat pump with a vapor 
generator to get super-efficient use of 
fossil fuel. 

А heat pump normally extracts and 
upgrades free heat from ambient air 
or water, but needs mechanical en- 
ergy—usually from an electric mo- 
tor—to do it. But since that energy is 
produced with a fuel-to-heat-energy 
conversion efficiency of no more than 
34 percent, the usual heat pump is not 
much better than a conventional oil- 
or gas-fired furnace. Strong's new sys- 
tem sidesteps the wasteful electricity 
stage entirely. Gas is burned to make 
vapor, which is used to spin a turbine, 
which in turn runs the heat pump. 

"Fuel with external combustion is 
thus converted directly into mechani- 
cal power," Strong explained. "So the 
effective use of primary energy for 
heating can be doubled. Our overall 
thermal efficiency is therefore twice 
that of a conventional boiler." 

Strong is the senior projects engi- 
neer at the Glynwed Central Re- 
sources Unit in Solihull, England. In 
his labs, I saw an impressive test rig 
in operation, and a prototype that 
could be on the market by 1985. 
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allows easy access to all components for 
testing and modification. David Strong 


His prototype domestic boiler puts 
out 11 kW of heat energy, derived 
equally from the pump and Rankine 
vapor cycles. Output could be easily 
increased by increasing the turbine's 
and the heat exchanger's size. 

Aside from its efficiency and energy 
conservation, the system is silent, vir- 
tually maintenance-free, and could 
use any fuel: gas, oil, coal, biomass, or 
even solar radiation. No lubrication is 
needed because the turbine, the only 
critical moving part, literally floats. 
Angled grooves in the spinning shaft 


Breadboard rig in Glynwed's Solihull labs 


drive 


points to turbine case housing tiny rotor - 
that runs silently at 150,000 rpm. Data- 
logging console is at right. 


and circular thrust face pump ambi- 
ent vapor from the working fluid into 
the minute clearance gaps; the rotor is 
supported without any metallic con- 
tact. There's virtually no friction or 
wear, and no oil to contaminate the 
fluid. 

Possible air conditioning is another 
plus. For cooling, the flow in the heat- 
pump cycle could be reversed so the 
evaporator and condenser swap func- 
tions. Shut off the power-cycle con- 
denser and you've got refrigeration in- 
stead of heat. 


FLUID HEATER EVAPORATOR 


^ А A OUTSIDE AIR 
GAS INPUT HEATPUMP M 
POWER CYCLE 

CYCLE 


EXPANSION 32. 
VALVE į 


TURBINE 


Three-inch-long turbine rotor is only major moving part in heat- 
ing system. It combines a two-stage power turbine for the Ran- 
kine cycle with a compressor for the heat-pump cycle. Friction- 
less gas bearings, not on this unfinished unit, are herringbone 
grooves on the central shaft and radial ones on the thrust face at 
one end. These make oil lubrication unnecessary. 


In Rankine power cycle, Freon-type fluid heated by gas burner 
expands into hot vapor through turbine driving the compressor. 
Most heat reaches the heat exchanger, heating the domestic- 
water circuit as it turns fluid. The heat pump follows a traditional 
vapor-compression refrigeration cycle. Chilled vapor, warmed 
by the outdoor evaporator, is compressed and thus heated. The 
hot gas condenses and is used as a second input to the water 
circuit. An expansion valve then lowers the fluid temperature 
and pressure, and discharges it to the evaporator as a vapor 


HEAT-PUMP 
CONDENSER 


j REGENERATOR 


Glynwed spent $200,000 alone on 
the world's smallest turbo-compres- 
sor, though it looks simple enough. On 
the heat-pump side there's a two-stage 
expansion turbine, and a radial com- 
pressor at the other end of the shaft. 
It's only three inches long, but packs 
a lot of research and development. 

That know-how was needed to cre- 
ate a miniature turbo machine that 
could run efficiently at 150,000 revs, a 
speed that gives the best match be- 
tween blade speed and nozzle velocity. 
Mass producing these precision parts 
is one of the many problems yet to be 
licked. Strong has no doubts about the 
rotors gas bearings, though, since 
these are commonly used in dental 
drills running at 250,000 rpm without 
lubrication and are figured to have a 
30-year life. 

The working fluid is still being in- 
tensively studied. Thermal stability is 
most important, since the organic 
compound won't work if it's decom- 
posed by overheating. It must also be 
nonflammable and nontoxic, and have 
antifreeze properties. 

One single chemical mix must be 
optimized for both the Rankine and 
heat-pump cyles, which have slightly 
different needs. Small leakages be- 
tween the separate fluid circuits via 
the turbocompressor are then unim- 
portant, simplifying shaft seals. Per- 
fecting the design of the gas-fired fluid 


POWER-CYCLE CONDENSER’ 


heater for this highly specialized ap- 
plication is another project. 


In the home 


Water-outlet temperature in the 
prototype is a modest 60 degrees C 
(140 degrees F)—barely high enough 
for effective space heating with ordi- 
nary radiators. Strong sees fan con- 
vectors as the most suitable units fora 
low-temperature heating system. 

These have a highly efficient sur- 
face-to-air heat transfer, and the fan 
motor uses no more electricity than a 
30-watt light bulb. They’d work well 
in the cooling mode, too, as forced air 
reduces the condensation problem 
with panel radiators. Glynwed has al- 
ready designed an unobtrusive con- 
vector—only four inches deep, with 
thermoelectronic speed control for the 
quiet centrifugal blower. 

Heat-pump performance, using am- 
bient air, falls off as outdoor tempera- 
ture drops. To counter this, an auxil- 
lary gas heater for the water circuit is 
planned as a backup in really cold 
weather. The future package will in- 
clude microprocessor controls for eco- 
nomic year-round operation. 

Initial cost of the new heating sys- 
tem would be two or three times that 
of a conventional boiler, Strong esti- 
mates. But you might break even in 
three years from fuel savings—in even 
less time if prices continue to rise. 5] 


colder than outdoor air. 


ILLUSTRATION BY GENE THOMPSON 


Domestic boiler (shown in mock-up) will 
be in production by 1985. The cabinet 
would house all parts for the Rankine 
power and heat-pump cycles now at the 
breadboard stage. Separate evaporator at 
left will be fitted outside the house. 
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PS leisure-home plan 


Biosphere 


It'S a live-in greenhouse 
with an indoor solar pond 
complete with waterfall 


By AL LEES 


Dream stuff? No: There's not an ele- 
ment of this stunning house that you 
can't duplicate with today's materials 
and technology. When award-winning 
architect Alfredo De Vido first pro- 
posed the idea to us, we specified that 
construction should be kept within 
the skills of our advanced do-it-your- 
selfers. De Vido confirms that he's met 
this stipulation by offering low-cost 
building plans for the project (see end 
of article). 

To name the house, De Vido uses 
the term Biosphere in its newly ex- 
panded sense of a self-supportive liv- 
ing unit—a microcosmic ecosystem 
where a family can live as indepen- 
dently of external supports as is com- 
fortably feasible. 

The entire south face of the house is 
a solar membrane that capitalizes on 
the "greenhouse effect" to trap the 
sun's radiation. This section can be 
closed from the rest of the house (by 
means of internal glass walls) to avoid 
excessive temperature swings. Within 
the enclosed space are thermal masses 


to retain heat: brick-floor terraces and 
masonry retaining walls (over which 
the solar pond spills its recirculating 
waterfall). 

Heated air from the greenhouse can 
be moved through the house (dia- 
grams below) or directed to a rock 
storage bin. "The entire enclosure," 
De Vido points out, "serves as an in- 
habitable active collector." 

The same duct system that circu- 
lates air through the storage rocks 
provides summer venting by siphon- 
ing off heat at the top of the house. By 
isolating the greenhouse in hot sum- 
mer weather, you can cool the rock 
storage at night so the house can draw 
on this cooling capacity during the 
day. In most climate zones where lei- 
sure homes are built, this would let 
you omit standard air conditioning. 

As for the live-in greenhouse— 
planting areas are scattered. The 
main vegetable plots are at three lev- 
els: ground for cool-loving plants such 
as salad greens and radishes, middle 
for peas and beans, high for heat-lov- 
ing tomatoes, cucumbers, and pep- 
pers. (Our artist took the liberty of 
planting some tomatoes at the living- 
room level.) The terrace-wall planters 
are ideal for spinach and strawber- 
ries; the north wall can be used for 

[Continued on page 178] 


Dampers and fans direct air flow six ways for heating and cooling 


1 GREENHOUSE TO HOUSE HEAT GREENHOUSE TO STORAGE 3 STORAGE TO HOUSE HEATING 
Fan А M RO DITS ottico DE dimidiae DE" D1 & D2 open to storage duct, closed to house. ОЗ А D4 closed. Di closes greenhouse side; opens house side. 02 inneutral position, leaving 
à D4 closed Fan A operates Fans A & B operate. both inter-level & storage chases open. Dampers D3 & D4 closed, fans А 
Аг crculates from greenhouse through house Е B onerata. 
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ROCK STORAGE : ] ROCK STORAGE 


OUTDOOR-AIR HOUSE COOLING 5 STORAGE PURGE- COOLING 6 STORAGE TO HOUSE COOLING 
D3 & D4 open,D1closed to greenhouse, D2 completely open, fans A & В D2 & D3 open to storage area. D4 open to let cool night arr into rock storage. D3 & D4 closed, Di closed to greenhouse, D2 open completely: 
operating. Fan B on, night aircools rocks. House air to storage & back. 
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Hot-neutron device aids 


fusion 


power 


A copper disc that spins at 5000 
revolutions per minute will help the 
designers of the first fusion reactors 


By ARTHUR FISHER 


White-coated physicist Dale Heikkenen pressed a button 
and the brick-red door, massive enough to guard a dozen 
Montezuma's treasures, inched slowly open. As it did, the 
banshee shriek from inside the chamber being revealed 
grew more insistent. It was the noise of a copper disc being 
tested at 5000 rpm. 

"Don't get too close," Heikkenen warned me above the 
racket. "The inside of that door is radioactive." 

The radioactivity was residual, the result of an experi- 
ment run a few days earlier. For beyond the red door was 
the target room of Lawrence Livermore Laboratory's new 
fusion neutron facility: RTNS-II. That stands for "rotating- 
target neutron source," and it is now the world's most in- 
tense continuous source of fusion neutrons—the neutrons 
that are emitted in nuclear fusion reactions with a char- 
acteristic energy of 14 million electron volts, energy that in 
a reactor will be converted to heat and electricity. 

The neutrons from RTNS-II are actually generated 
when a beam of deuterium ions smashes into the tritium 
coating on the copper target disc. In miniature thermonu- 
clear explosions, the deuterium and tritium (two heavy 
isotopes of hydrogen) fuse to form helium nuclei. The neu- 
trons stream off the target in a cone-shape pattern. 

"Of course," Heikkenen told me, "this device itself is not 
a fusion reactor. We have to dump an enormously larger 
amount of energy in than we get out." But its purpose is to 
simulate conditions inside the fusion reactors of the fu- 
ture. 

No one knows exactly how materials within such reac- 
tors will withstand the bombardment of fusion neutrons 
they'll be subjected to; some damage is inevitable. In the 
RTNS-II (there are actually two identical systems, com- 
plete with two 97,000-pound doors), physicists will eventu- 
ally expose a variety of materials to as many as 10 trillion 
neutrons per second per square centimeter, about one-fifth 
the highest dose they would receive in a fusion reactor. The 
materials include stainless steels and high-strength alloys 
being considered for use as structural components; super- 
conducting substances for use in very powerful magnets 
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World's heaviest hinged door eases open under gentle urging 
of Lawrence Livermore Laboratory staffer Sue Dudick. Used as 
a shield for the RTNS-II neutron source, the concrete-filled 
door weighs 97,000 pounds, is eight feet thick, and nearly 12 
feet wide at the outside (the neutron source is in the chamber 
seen beyond the door). It can be operated remotely, but a 
special bearing in the hinge allows a single person to swing it 
open or shut. Ray Proof Inc. made two of the doors for LLL. 


(intense magnetic fields to contain the plasma are required 
in some fusion reactor designs); and clear fused-silica win- 
dows that may be used in the Tokamak Fusion Test Reac- 
tor at Princeton University [PS, Dec. '78]. 

The rotating-target neutron facility is managed by Law- 
rence Livermore Laboratory for the U.S. Department of 
Energy's Office of Fusion Energy. The laboratory is oper- 
ated for DOE by the University of California. Н 
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Metal target used to produce world's 
most intense continuous beam of fusion 
neutrons undergoes inspection by Jack 
Ball Jr., supervisor of the twin RTNS-II 
facilities. Target is a water-cooled cop- 
per disc coated with a 3V5-inch-wide 
band of tritium, a radioisotope of hydro- 
gen. In use, a beam of high-energy deu- 
terium nuclei (another form of heavy hy- 
drogen) is focused on the disc as it 
spins at 5000 rpm. (If it were stationary, 
the beam would instantly burn through 
it.) Deuterium nuclei fuse with the triti- 
um nuclei in the disc to form helium nu- 
clei, and high-energy fusion neutrons 
explode off the target. 


Huge, elaborate power supply is needed 
to provide the massive electrical energy 
that produces a high-energy beam of 
deuterium nuclei for RTNS-Il. The cube- 
shape shielded terminal is at 400 kilo- 
volts above ground potential, and hous- 
es the ion source. Deuterons from the 
ion source enter tube of an accelerator, 
where they are boosted to an energy of 
400 kV. They emerge onto the target in 
the next room in a beam of 150 milli- 
amps, giving a power of 60 kilowatts fo- 
cused on a one-centimeter spot. 
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For a bathroom 
with a custom look, 
frame off a 


Built-in drawers and steps 
flankthe alcove; a handsome 
ladder will hold towels 


ART BY CARL DeGROOTE 
BASED ON SKETCHES BY CARL SIGMAN 


If you'd like to remodel a bathroom 
to include a molded tub-shower unit, 


b-shower 
alcove 


here's a clever way to customize your 
space to fit its dimensions. You frame 
off an alcove of the proper size, fill- 
ing out one side with handy built- 
in drawers. We've used steps for hold- 
ing plants on the other side, but a 
low bench could be substituted. 

The floor-to-ceiling ladder is a 
super-size towel and drying rack. It's 
sturdy enough for climbing and could 
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give access to the drain-tile towel 
storage if you shifted it to the foot 
of the tub. 

All construction is designed for a 
minimum of tools and skills. The 
molded-fiberglass tub-shower unit 
creates its own wall surface and 
eliminates costly tiling. The unit 
shown here is a four-piece assem- 
blage.—V. Elaine Smay 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Fan-driven stove 
Flip a switch on Zip Stove 
and boil a quart of water in 
less than four minutes, says 
ZZ Corp. (10806 Kaylor St., 
Los Alamitos, Calif. 90720). 
Two batteries drive a small 
fan that provides intense 
heat from twigs, pine cones, 
or charcoal. It's $18.95. 


Echo catcher 


Bad concert-hall vibes? This 
experimental acoustic tele- - 
scope—a five-by-five array of 
tiny microphones, used with 
a computer—reveals the tim- 
ing and direction of sound in 
an auditorium. The Cam- 
bridge University (England) 
device detects tones from a 
loudspeaker on stage. 


Eye monitor 

Peer into Eyescope and you 
can see inside your eye. The 
optical device, not meant for 
medical diagnosis, has a 
small light, fiber optics, mir- 
ror, and battery. The price is 
$24.95. Edmund Scientific 
Co., 7782 Edscorp Bldg., Bar- 
rington, N.J. 08007. 
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Fuel saver 


Solar panels on this specially 
insulated apartment building 
in Tokyo, Japan, provide res- 
idents with much of their en- 
ergy needs. The system, de- 
veloped by IHI's Sunshine 
Project Group, supplies 70 
percent of the hot water, 65 
percent of the heating, and 

45 percent of the cooling. 


Roomy chopper 
Settle back on Boeing's Com- 
mercial Chinook helicopter 
and you'll think you're seated 
in a passenger jet. For its 44- 
passenger cabin, shown in a 
mock-up, the Boeing Vertol 
matches 747's and 727's in 
baggage bins, window styl- 
ing, upholstery fabrics, and 
carpeting. The chopper is 
ideally suited for offshore oil 
support, says the company, 
since its 600-mile range and 
14-ton payload capability 
make it three times more 
productive than other heli- 
copters in this field. Passen- 
ger comfort includes a lava- 
tory, light-refreshment galley, 
stereo music, and 77 inches 
of headroom. Another ver- 
sion of the Chinook is de- 
signed to carry cargo. 
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Recipe calculator 


Need more or fewer servings 
than a recipe calls for? Mas- 
sachusetts Institute of Tech- 
nology professor Ascher Sha- 
piro encountered this prob- 
lem and invented a calculator 
to solve it. Just tap in speci- 
fied and desired servings and 
units of measure, then push 
the UNITS DESIRED key. 


Safer motorcycle? 
In a head-on crash at 30 
mph, the hydraulically 
damped chest pad on this 
bike is said to slow a rider to 
eight mph. The specially de- 
signed 750-cc Triumph, 
called the ESM1, was devel- 
oped by Britain's Transport 
and Road Research Laborato- 
ry. It also has anti-skid brakes 
[PS, July '77] and daytime 
running lights with diffusing 
beams to make the bike 
more conspicuous. Specially 
shaped and secured fiber- 
glass leg guards are de- 
signed to decrease the likeli- 
hood of injury in a slide. 
There's also a digital speed- 
ometer with large numbers 
for easy reading. 


Two-seater 
Wind-tunnel tests (inset) for 
his scale model got passing 
marks from Prof. George 
Mansfield, San Diego State 
University. Shown under 
construction is a full-scale 


version with seating for two. 


Its 500-cc motorcycle engine 
should deliver 55 mpg in 
city traffic. 


Electric vehicle: 

100 miles at 45 mph 
ETV-1 (Electric Test Vehicle-1) 
could keep you out of gas 
lines, but it isn't on the mar- 
ket yet. General Electric and 
Chrysler developed the sleek 
front-wheel-drive car under a 
DOE contract. ETV-1 is de- 
signed to carry two passen- 
gers 100 miles at 45 mph. 
Full passenger load: four. 
Top speed: 60 mph. This 
range, about 50 percent bet- 
ter than earlier vehicles, is 
achieved with high-power, 
computer-controlled electron- 
ics, high-energy lead-acid 
batteries developed by Globe 
Union (photo, left), braking 
that captures energy normal- 
ly lost, lightweight body ma- 
terial, and an aerodynamic 
design that also passes fed- 
eral crash tests. 


Sign maker 
Align-A-Sign has two 
sheets—a bottom one printed 
with graph squares, and a 
top adhesive sheet. Letters 
and numbers are aligned on 
the bottom and transferred to 
the top, which is pressed 

on the sign. Cole Consumer 
Products, 5777 Grant Ave., 
Cleveland, Ohio 44105. 


Hyper-helicopter 

It's missing a tail rotor, but 
this sleek copter zips along at 
up to 204 knots. Stacked cen- 
ter blades counterrotate on а 
common shaft to lift the Si- 
korsky research craft. Two 
turbojets add extra thrust. 
The new craft is also quieter 
than older models, the com- 
pany says. 


Agile airship Practical whirligig 
Two shrouded props with The first off-the-shelf, three- 
variable pitch give this air- blade Darrieus windmill, the 
ship jet-like steering control. DWT-5M also has unique, in- 
Powered by standard Porsche terchangeable blades for 
three-liter, flat-six auto en- easy assembly. The wind tur- 
gines, the Ad500 is also un- bine delivers a shaft output 
usually quiet. The ship, built of 5'5 hp in a 24-mph wind. 


by London-based Aerospace Price: $6975. Dynergy Corp., 
Developments Ltd., carries a Box 428, Laconia, N.H. 03246. 
2'5-ton payload. 


Fireman alarm 

As long as this fireman 
moves, the round unit 
clipped to his chest is silent. 
If he's immobile for 30 sec- 
onds, it buzzes. Unless si- 
lenced, the Inertia Distress 
Signal Unit shrieks an ear- 
splitting, 94-dB alert. Electro- 
mechanical Ltd., 2 Watt Rd., 
Glasgow G52, Scotland. 


Space transmitter 
Dwarfed by the walls of an 
acoustic test chamber, tech- 
nicians check out a Fleetsat- 
com satellite. The TRW-built 
bird will relay messages be- 
tween Navy ships, planes, 
and ground stations. Solar 
panels will generate 1200 
watts of power for the versa- 
tile spacecraft. 


Racy Roman 

The newest flagship of the 
Alfa Romeo fleet, the Alfa 6 
has a V6 powerhouse that 
belts out 160 hp for a top 
speed of 125 mph. For high 
combustion efficiency, the 
all-alloy, 2.5-liter engine fea- 
tures crossflow cylinder 
heads and six separate car- 
buretors. 
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\Nhats New 


IN BOATING 


BY SUSAN RENNER-SMITH 


Remote control 
Anchoring in tidal waters? 
The Anchor Drop lets you 
moor the boat after you step 
ashore. Just pay out the rope 
as the boat floats back to 
deep water, then tug sharply 
to drop anchor. To weigh an- 
chor, tug again. Price: $25, 
from Chip Log, 17735 Tims 
View, Gladstone, Ore. 97027. 


Two-piece compass 


The electronic Fluxgate One 
is as accurate as more costly 
gyroscopic compasses, says 
S.W. Marine (Box 4, Poole, 
Dorset BH14 8RE England). 
The direction sensor mounts 
where magnetic interference 
is minimal; the readout dial 
goes where it’s most visible. 
The unit uses 12-24 V DC. 
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Diesel engine 

for smaller craft 

The compact, new 275-hp De- 
troit Diesel engine sits neatly 
inside a center-console unit. 
Though intended for 30-40-ft. 
boats, the turbocharged 6V- 
53T shown powers a 25-ft. 
trailerable Black Fin fisher- 
man. With full fuel tanks (800 
Ibs.), a load of three people, 
plus 100 165. of gear, the die- 
sel-powered craft has hit a 
top speed of 37 mph. At a 
31-mph cruising speed, the 
engine burns 10 gal. of fuel 
per hour. The V6 engine 
comes with a 12V, 75-amp 
flange-mounted alternator 
that requires no belts, to cut 
maintenance time. 


Nose extender 

Like a telescope for the nose, 
the Whifflesniffer sharpens 
the sense of smell. Pumping 
the air bulb lets you detect 
hazardous bilge odors sooner 
than other sensors, says the 
maker (Buford, 848 E. Edna 
PI., Covina, Calif. 91723). The 
$32.50 device comes with 
brackets and a 20-ft. hose. 


Sweat-free suit 

No more clammy rain gear! 
This jumpsuit "breathes," so 
perspiration can escape. The 
Bukflex |! stretch fabric is 
also warm, waterproof, and 
lightweight. The bright yel- 
low jumpsuit has a concealed 
hood and welded seams. 
Price: $96. Peter Storm, 126 
Davis Ave., Bridgeport, Conn. 
06605. 
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Smooth-riding hull 
Conical surfaces under the 
forward chines of the Kansa 
DeltaConic hull give faster 
planing with less power, says 
I.M.P. Boats (Box 347, lola, 
Kan. 66749). The design also 
makes for a smoother ride. 
The new 26-ft. craft has a 
roomy, fully equipped cabin 
that sleeps six. Price: 
$23,000. 


“һа? New Solar plumbing 


All the plumbing's behind the 


IN HOME cover of Grumman's $650 


Solar Module: expansion 

IMPROVEMENT tank, heat exchanger, glycol 
and water pumps, differential 

BY R. L. STEPLER thermostat, and valves. Add 
collectors and storage/backup 

water tank(s) for a complete 

solar water-heating system. 


Vinyl gutters 

They won't dent, rust, blister, 
crack, chip, or peel, says Ge- 
nova, Inc., of its Raingo gut- 
ters and downspouts. The vi- 
nyl sections need no glues or 
sealants for assembly: Dou- 
ble-lipped neoprene rubber 
gaskets join them. Genova, 
300 Rising St., Davison, Mich. 
48433. 


Drive-in dome 
Interlocking 26-gauge ther- 
moplastic-coated steel panels 
make assembly of this back- 
yard storage dome easy, 
says the maker. It's offered in 
three diameters: 12' ($850); 
14' ($1000); and 16' ($1200). 
International Domes, Rte. 59, 
Box 181, Plainfield, Ill. 60544. 


Plastic paint 

You get water washup plus a 
tough, glossy enamel finish 
with Flecto's Le Brush. The 
paint's polymer formulation 
penetrates wood-cell walls, 
the maker claims, to provide 
superior adhesion—as does 
its new spray paint, wood- 
preservative sealer, and clear 
high-gloss finish. 


Water-hammer stopper 
Baseball-size Mini-Trol water-hammer arrester, installed on 


Weatherstrip runs to faucets, could cure clanging pipes. Amtrol, Inc. (Divi- 
Stop air infiltration at the sion Rd., West Warwick, R.I. 02893) says the device's tough, 
baseboard with this self-ad- flexible rubber diaphragm provides a permanent, pre-pressur- 
hesive dual-vinyl extrusion. ized air cushion that absorbs excessive water pressure created 
The maker says it conforms when a faucet or valve at an appliance is quickly shut off. 

to all baseboards and can be Plumbers and do-it-yourselfers, says Amtrol, can easily install 
used over wood, tile, and Mini-Trol at or near the source of water hammer, using a T- 
carpeted floors. Ten feet adapter. Price of Mini-Trol: $9.60; price of T-adapter: $4.80. 


costs $5. Manco Tape, Box 
685, Cleveland, Ohio 44107. 


mecum 


Foundation vent 


Below 40 degrees F, Ther- 
matic-Vent is closed to keep 
heat in. Above 40, the device 
automatically opens to pre- 
vent damage caused by ex- 
cessive moisture in a home's 
crawl space. Price: $10. Mak- 
er: Witten Automatic Vent 
Co., Box 2244, Gastonia, N.C. 
28052. 


Fluorescent 

Highlight a painting, shelf, 
desk top, or counter space 
with G.E.'s Hi-Light. The 33- 
watt fluorescent fixture can 
be mounted horizontally or 
vertically, and its wood-grain- 
finished shade adjusts to di- 
rect the light. Suggested re- 
tail price is about $20. 


Fireplace insert 

Slip the Warmth Machine 
into your fireplace for more 
heat, says Woodside Fire- 
places (2525 El Camino Real, 
Redwood City, Calif. 94064). 
The insert features double- 
wall construction, glass 
doors, and blower. Two mod- 
els fit fireplaces 28 to 42 in. 
wide, cost $499 and $539. 
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Destratifier 


StratoJet moves air from 
ceiling to floor level, using a 
specially designed fan blade 

and a honeycomb-type air 
straightener that eliminates 
the need for ducting from fan 
to floor level. Models are of- 

fered for ceilings up to 16 
feet high by Rusth Industries 

(Box 1519, Beaverton, Ore.). 


Corrugated roofing 


Supersheet asphalt roofing 
can be cut with handsaw or 
power saw and requires no 
special tools for installation, 
says Onduline (Box 195, 
Fredericksburg, Va. 22401). 
It's available in two finishes 
and four colors. A 46-by-79- 
in. sheet costs about $7 with 
painted surface, $9 with 
granular. 


No-mortar masonry 
No mortar mess: You simply 
lay tar-coated, pressure-sen- 
sitive, Mason-Eze strips be- 
tween courses of brick or 
block, claims Homecraft Mar- 
keting (208 Russel PI., Hack- 
ensack, N.J. 07601). Enough 
strips for 91 bricks or 25 
blocks costs $25. 


Recessed fixture 


Pryne bathroom exhaust fan/ 
infrared heater features quiet 
operation (3.0 sones) and an 
anodized-aluminum cover 
that resists rust and discolor- 
ation, says the Rittenhouse 
Div. of Emerson Electric (Box 
552, Honeoye Falls, N.Y. 
14472). Price of model 
H5105: $58.60. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


Musical computer 


Turn on the Rate-caputer and 
hear the news from its AM/ 
FM radio, listen to shortwave 
on its receiver, play tapes in 
its cassette deck, or figure 
your income taxes—it's a 
home computer, too. The 
only thing you can't do is 
buy it—the Sharp prototype 
is not yet available. 
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Business computer 
Turn on Radio Shack's TRS- 
80 Model ll computer and it 
automatically tests itself, 
then loads in Basic from its 
front-mounted, eight-inch 
disc drive. It comes with 32K 
RAM memory, expandable to 
64K with four drives for stor- 
ing up to two million pieces 
of data. Price: $3450. 


Reminder/calculator 


It's an electronic notebook— 
and an eight-digit calculator, 
too. The Canon QS-1 also 
keeps track of time and date, 
and notifies you of your next 
appointment. Symbols, 
which appear on the display, 
remind you of the type of 
data; it will hold up to seven 
separate items. Price: $69.95. 


Console disc drives 


Add this new swivel-top con- 
sole to your Sorcerer home 
computer and you've added 
a 12-inch display with 240- 
by-512 graphic resolution 
and two mini disc drives. The 
unit comes with CP/M operat- 
ing system and Microsoft Ex- 
tended Basic software. $2995 
from Exidy, 390 Java Dr., 
Sunnyvale, Calif. 94086. 


Portable detector 
Put this battery-operated ul- 
trasonic detector anywhere 
and it will sound an 85-dB 
alarm if an intruder passes 
within 30 feet. Top buttons 
are coded so only you can si- 
lence the system once it's 
triggered. The code can be 
changed at any time. GE's 
Zonar system is $69.96. 


Do-all alarm 


The Lifesaver V home alarm 
system uses four channels 
and eight zones to detect 
fires, break-ins, and other 
emergencies, and locate 
them in your house. The 
wireless system triggers a re- 
ceiver up to 200 feet away. 
It's $299.95. Fyrnetics, 920 
Davis Rd., Elgin, Ill. 60120. 


Computer chess 


From beginner to master, the 
new Boris Diplomat, a micro- 
processor-based chess oppo- 
nent, will play your kind of 
game. It can be handicapped, 
preset with special moves, or 
become a teacher—instruct- 
ing you on the basics of 
chess. It's $99.95 from Cha- 
fitz, 1055 First St., Rockville, 
Md. 20850. 
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FOR YOUR CAR 


BY ED JACOBS 


Seat-belt anchor 

By raising or lowering the 
top of the seat belt up to 3.5 
inches, this movable seat-belt 
anchor compensates for peo- 
ple's different heights. It 
locks in six different posi- 
tions, mounts on door pillars. 
Hakansson Manufaktur AB, 
Box 125, 662 00 Amal, 
Sweden. 


Oil-drain pan 
Rubbermaid Specialty Prod- 
ucts' triangular oil-drain pan 

has indentations at each 
corner for easy, no-drip pour- 
ing. It's made of rigid black 
polyethylene, holds up to six 
quarts, and is available at lo- 
cal auto, discount, and de- 
partment stores for $1.79. 


WharsNew 


Creeper kit 


You can build your own me- 
chanic's creeper with kits 
from Trans Continental Engi- 
neering, 2710 A St., Tacoma, 
Wash. 98402. They're pre- 
drilled, include all hardware, 
and assemble with house- 
hold tools. Kit | (shown) is 
$9.95; Kit Il, with double side 
rails, is $12.95. 


Car-powered 
compressor 


The Janzen Air Compressor 
uses the driving wheels of 
your car, van, or truck for 
power to deliver compressed 
air wherever you need it. But 
it is not for use with limited- 
slip differentials. Janzen 

Mfg. Co., Box 356, Fairview, 
Okla. 73737. 


Oil-quality tester 
Contamoil test kits provide a 
quick way to check your oil 
for iron, chrome, tin, copper, 
acids, and other engine-wear 
particles that can indicate en- 
gine damage. From M.C.R. 
Distributors, 9025 Wilshire 
Blvd., Suite 215, Beverly 
Hills, Calif. 90211. Kits cost 
$14.95 each. 


Oil-pressure tester 


Have doubts about your car's 
oil pressure, or the accuracy 
of its oil-pressure gauge? 
You can make a quick check 
with the OPT-1 tester from 
Aqua-Power Products, Box 
239, Deer Park, N.Y. 11729. It 
screws directly into the en- 
gine block, costs $17.45 ppd. 


Vacuum-line ID's 
Thexton's color-coded vacu- 
um-line identifiers help as- 
sure that vacuum lines are 
correctly reconnected after 
maintenance. Just plug each 
line and put the matching 
cap on its fitting. Six pairs of 
natural-rubber caps and 
plugs, plus a locking storage 
ring, cost $8.17. 
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1980 is the year of the breakthrough for 
Mercury? outboards. Four new engines, three of 
them loop charged for better performance and fuel 
economy. Backed by 40 years of engineering for 
maximum reliability, and mechanical improvements 
throughout the line. 

New Black Max: 

The new 225-hp Black Max V-6 Mercury deliver: 
more power in a slimmer, lighter, more fuel-efficient 
design. And to handle all that power, it's engineered 
with a high-capacity, super-strong bearing system. 

New Fishpower. ' 

The new 3.6-hp, 18-hp and ore Mercs are 
compact power packages, designed for easy hand- 
ling. The Merc 18 and Merc 25 are loop charged 
for better performance and fuel economy. And they're 
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Eye-level microwave oven (color photo) 
replaces recirculating vent hood above 
cook top (1). Remove existing hood, tape 
template to wall, drill mounting holes (2). 
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Use toggle bolts and/or lag screws to 
mount oven casing: four through cabinet 
above unit, three into wall behind it. Recir- 
culating-filter kit screws to oven casing (3). 


No counter space lost 
with a microwave oven 
that's a vent hood, too 


By RICHARD STEPLER 
and DAVID HOUSER 


Microwave ovens offer fast and coven- 
ient cooking, but there's one thing 
about them that many people object 
to: They take up counter space. The 
answer, says General Electric, is the 
Spacemaker, a microwave oven that 
fits into the space above your range. 
The oven's housing includes a vent 
hood (either ducted outside or recircu- 
lating) and a fluorescent tube for 
stove-top lighting. 

Doubt that it will fit above your 
range? Get out a tape measure. Space- 
maker is 30" wide, 13" deep, and 16" 
high at the back, tapering to 13%" at 
the front. Add three inches to the 
height if you're installing the optional 
recirculating-filter kit (shown in the 
photos). It's not needed if your range is 
on an outside wall you can vent 
through. 

Although you're gaining counter 
space, you do sacrifice oven capaci- 
ty. Spacemaker's 0.8-cu.-ft. oven 
measures 16" wide by 734" high by 10" 
deep. Compare that with the 1.3-cu.- 
ft. ovens in GE's counter-top micro- 
waves: 1394" wide by 10%” high by 
1534” deep. 

The Spacemaker model JVM 45 
cooks by time (zero to 35 minutes) or 
temperature (90 to 200 degrees) at 
three power levels. Price (without the 
filter kit): $500 to $565. 


Mount casing (4), slide in oven (5), and 
clip on grill (6). Power-supply cord is 
plugged into dedicated outlet inside the 
kitchen cabinet above unit. 


THE ORIGINAL 
ROTARY DISC 
AIRLESS PAINT GUN 


Now with Electronic Controls for Speed, Safety and 
Versatility! Ideal for home, farm and factory use. 
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"Quality Products Since 1904" 
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OR A FULL 1/2 FOOT SWATH 


PAINT A FINE LINE ONLY 12 INCH WIDE 


with a minimum of misting... with practically no overspray! 


The first paint gun to give you REVOLVING 
DISC ACTION and ELECTRONIC CONTROLS 
for amazing versatility! Does the work of a 
$300 industrial EI sO podel 


s give you 


The Electro* Aifless Paint Gun puts solid state electronic 
controls at your fingertips. All you do is pre-select the 
exact г amount of paint you want to deliver and the width of 
th 2 Spray pattern you want—from % inch to 1% feet. Then 
ри! the trigger and paint! Rotary action feeds the paint 
^ Up and out the gate opening for maximum control of 
every painting action. 


. Cover an entire room in just minutes—or perform _ 
| есы pue Jobs like ле woodwork or furniture. 


The Electronic Cold n also. compensate for varying 
thicknesses so you can use your Paint Gun for everything 
from primers to heavy paints—for indoor and garden 
disinfectants, for waxing floors апа woodwork, and 
dozens of other chores. Handles latex—oil— water soluble 
paints— enamel, semi-gloss, flat—light oils. Not for use 
with lacquer or highly volatile liquids. 


` Low Боне Design f for вану. се e EN н se 
` The Electro Airless Paint Gun uses only safe centrifugal Try it at Our Risk for 14 days — FREE! 
action to spin paint out at speeds up to 20,000 RPM. Uses Send for your Electro* Airless Rotary Disc Paint Gun 
no nozzles —valves —or high pressure build- up to squeeze today —try it for fourteen days— and if you're not 
paint out. As a result you get safe, easy painting, and it completely satisfied that it gives you the fastest, easiest, 
eliminates the danger of accidental paint injection possible best painting results you've ever had from a paint gun, 
with high-pressure sprayers. then return the Paint Gun and owe nothing. 


Covers 300% more area than a 6" brush or roller! Ordinary S dun idem Electro* Airless Paint Gun 

you an oval pattern that's gives a precise straig 
Brushes and rollers can't compare with the hard to control. Misting, line fan-shaped pattern for 
Electro? Airless Paint Gun. Whether it's a big splattering and feathering a minimum of misting and 
job—or tight precision painting —Electro* require drop cloths and feathering. Lets you paint 
saves you time and effort. masking. like a professional. 


urs to use FREE for 2 full weeks! 


Mail the order form card today! 
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Paint Shutters 


Paint Radiators and Pipes 


Do a better painting job in 
less time...with less effort 
...and eliminate the mess 
! of conventional painting! 


int Woodwork Paint Fences 


No brush- no roller— 

no other spray gun gives you the 
painting performance of the 
ELECTRO* ROTARY DISC * NO NOZZLE ° 
LOW PRESSURE * AIRLESS * PAINT GUN 


Compare these unique features and you'll agree—no paint gun can equal the fast, 
accurate, low pressure, safe painting you get with the Electro* Airless Paint Gun! 

Try the Electro* Paint Gun on your biggest— or smallest— painting chores and get 
professional results every time! 


115 VAC. 25-60 HZ 1.0 AMP 
атыл Ди) LISTED 
SER. NO. 50337 MODEL 2400 (li) STE 


Works with 

almost any liquid! 

The Electro* Airless Paint Gun does 
much more than just paint! It sprays 
waxes...disinfectants... polishes... 
even insecticides. . . almost any liquid. 
It's the most versatile spray gun you 
can buy. Of course, Electro* Airless 
always does a great job with paint! 


A Flertra Enrineerina Ргайигіѕ Ca Ine. Chicano || 60647 


1. New full trigger control! 
Easy fingertip “on/off” 
action trigger locks in 
any position—including 
closed. Trigger starts 
motor, activates gate 
opening. Just set the 
controls, pull the trigger 
and start painting! 


2. Preset Width Control 


lets you select spray 
width from Ye inch to 

1¥2 feet. You can even 
vary width while painting. 


3. Self- Centering 
Adjustable Gate 

gives you spraying 
widths from ¥ inch to 
1% feet—from a fine line 
to a wide swath. 


4. Solid State Precision 
Electronic 2 Speed 
Control lets you paint as 
little or as much as you 
want. Also compensates 
for paint viscosity. 


5. Rugged, Powerful Motor 


gives you years of 
dependable use and the 
spraying capacity to 
match an industrial 
paint gun! 


6. Snap Open Latches 
make cleaning and 
disassembly quick and 
easy ... latches snap 
back to lock your spray 
gun securely. 


7. Twist-On Container 


holds a full quart of 
paint or other liquid. 


8. Rugged, Lightweight 
Aluminum Die-cast 
Housing 

makes this the perfect 
"go-anywhere"' Paint. 
Gun. Only 10" high. 


9. The Best Airless Paint 
Gun you can Buy— 


No-nozzle, adjustable 
gate and rotary disc 
action painting means 
the paint gun operates 
with almost no pressure 
—for safe, effortless 
painting every time. 
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Save on famous name brands during 
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at your local Hardware/Home Center Store. 


There's an exciting event happening at your local hardware 
store or home center . . . special prices on nationally known 
brands plus a big sweepstakes. Grand prize—a week for 
two at an exciting Hilton in Hawaii. Next—199 Rainbow 
Weekends at a Hilton anywhere in the U.S A. Plus hundreds 
of other prizes! Shop now, save and enter! 

Fill out the coupon at the right of this section and deposit 
it at a participating store displaying the Fall Home Value 
Days symbol before October 31, 1979. 


Fall Home Value Days, 1979, is sponsored by the National Retail Hardware Association 
and its 23 affiliated associations through more than 18,500 member stores everywhere. 


NS National 
` N Retail Hardware 
| B. Association 
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USE THIS COUPON TO ENTER 


THE BIG SWEEPSTAKES 
Sale: September 27 to October 13, 1979. 


Name 

Addres 

City. State اا‎ 
Dealer Name 

ERR a 
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1979 Hardware/Housewares Contest subject to federal, state 

and local laws. Void where prohibited or restricted by law. Sponsored 
by National Retail Hardware Association, 770 N. High School Road, 
Indianapolis, IN 46224. All prizes will be awarded on a national basis. 


Lebost’s 
winamill 


— four blades 
in a silo cap 


Can the wind heat water? 
Researchers at New York 

University will use a novel 
turbine to find out 


By RICHARD STEPLER 
PHOTOS BY GREG SHARKO 


An extraordinary sight awaits pass- 
ersby on East Ninth Street in New 
York City. Here, perched atop a six- 
story New York University research 
building, stands what appears to be a 
hybrid silo top on stilts. It's a wind- 
mill, though— perhaps one of the most 
eccentric looking in existence. Despite 
its odd looks, this windmill poses a se- 
rious challenge to the Department of 
Energy's wind-power program. Why? 

€ [ts output will be used to heat wa- 
ter—not to generate electricity. 

€ [t's intended for decentralized, 


Heating water with wind 


SHUT-OFF 
VALVE 
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SHUT-OFF 
VALVE 


on-site applications—not tied into 
utility power grids. 

"We've had no complaints from 
neighbors about the appearance," 
laughs Barry Lebost, inventor of the 
unusual (and patented) turbine. I first 
met Lebost 2% years ago in a garage 
on Staten Island, where he was build- 
ing a much smaller prototype. Since 
then, he's progressed from stream- 
lined aerodynamic components mold- 
ed in fiberglass to the present version, 
which literally does use a prefabri- 
cated silo cap as the housing for the 
rotor. 

Lebost's machine is an augmenter 
type of windmill. The idea, originated 
many years ago, is to increase the 
wind speed the turbine "sees" so that 
the rotor can be smaller and cost less. 
(For other augmenter-windmill con- 
cepts, see "13 Wind Machines," PS, 
Sept. '78.) 

In Lebost’s turbine, four blades 


View from the street: Lebost turbine atop 
NYU research building (right). The draw- 
ing shows components of proposed 
wind-powered space-heating system. 
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mounted 90 degrees apart are housed 
inside a shroud. Trailing vertical fins 
keep a one-quarter opening in the 
shroud oriented toward the wind, 
which enters the opening and strikes 
the rotors as they retreat. Advancing 
rotors are protected by the shroud (see 
cutaway drawing). А deflector skirt 
mounted below the opening creates a 
pressure drop beneath the rotor, in- 
creasing air flow. "We're getting an 


nam 


heat 


augmentation factor of four," claims 
Lebost. 

The shroud, fin, and deflector as- 
sembly rotates independently but on 
the same axis as the rotor. The latter 
is connected to a vertical shaft that 
penetrates the roof of the building 40 
feet below. There, in a sixth-floor lab, 
Prof. Martin Hoffert and his asso- 
ciates will analyze the turbine's out- 
put and use it to heat water for the 
building's space-heating system. 

Hoffert, co-director (with Gabriel 
Miller) of NYU's Solar and Wind En- 
ergy Lab, thinks using wind to gener- 
ate heat is a "good match. The wind re- 
source is greater in winter than in 
summer," so you get heat when you 
need it. "Furthermore," Hoffert points 
out, "the heating requirement for a 
building increases about linearly with 
wind speed because of convective cool- 


ing—the ‘wind-chill factor —while the 
heat output of a Lebost wind-turbine/ 
water-brake system would increase 
with the wind speed cubed.” 

In NYU's system, an aircraft brak- 
ing device made by All-American En- 
gineering of Wilmington, Del., (the 
"Water Twister" in the drawing) will 
convert the wind's kinetic energy into 
heat. (Work on the water-twister con- 
cept has also been carried out by Wil- 
liam Heronomous at the University of 
Massachusetts.) Normally used to dis- 
sipate heat, the brake essentially con- 
sists of a paddle wheel immersed in a 
tank of water. Spinning the wheel 
heats the water. Hoffert thinks the 
Lebost turbine's low-rpm, high-torque 
output is well suited for driving such a 
device. Апа he believes that an effi- 
cient system can be cost effective, par- 
ticularly if the inflation rate of the 


View from beneath (left): Three of tur- 
bine's scoop-shaped blades are visible; 
fourth is partially obscured by tower. 
Housing around 21-ft.-dia. rotor is three- 
quarters of an aluminum silo cap. Pair of 
vertical fins yaws cap's one-quarter open- 
ing into wind. Flow deflector under open- 
Ing creates pressure drop below rotor, in- 
creasing air flow through turbine. Shaft 
penetrates building's roof (below). 


displaced fuel is taken into account. 

The New York State Energy Re- 
search and Development Authority 
has granted NYU $125,000 to study 
the concept. NYSERDA also contrib- 
uted $26,500 for the turbine's tower. 
(So far, Lebost has received no money 
from Washington.) The prototype cost 
Lebost Turbines, Inc., some $185,000, 
including $500 for the silo cap. If tests 
are successful, Lebost hopes to market 
a turbine suitable for small commer- 
cial buildings. "It would cost $8000 
to $12,000 installed," he predicts. Hs] 


FOR MORE INFORMATION 


“The Lebost Wind Turbine: Laboratory Tests and Data 
Analysis," by M. I. Hoffert, G. L. Matloff, and B. A. Rugg, 
Journal of Energy, vol. 2, no. 3, May-June 1978. "Aug- 
mented Vertical-Axis Wind Energy System Evaluation," 
by M. |. Hoffert and б. Miller; presented at Wind Energy 
Innovative Systems Conf., May 1979, Colorado Springs. 
Reprints of both available from NYU, 503 Barney Bldg., 
26-36 Stuyvesant St., New York, N.Y. 10003. Or write to: 
Lebost Turbines, Inc., Box 57, Hastings-on-Hudson, 
N.Y. 10706. 
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Please send me O $1.00/ $1.50 1 
ДЇ, against the purchase price of my new 
И Stanley Handsaw. D e 'Saw Buck" 
ister тор attac hed. Send to S Dey Tools, 
, Dept. PS, New Britain, CT 06050 


$| THE OLYMPICS | 


e to ian" Saw 

| cing of. Because nov when yc Û buy one of our 
pe. Saws, you'll get a 3uck" back in the 
bargain ($1.! 00 for on »-piece mole led handle, $1.50 for 
wood handle— plus 15 5e posta 2). Purch азе е апу specially 
tagged Stanley Handy ds п, fron 1 yo ur participating 
Stanley dealer. The en sent d the special al Saw Buck tag with 
register receipt а COL Ste Mey, апа! you ‘Il гесе! ve 
your cash rebate through th P M 
mail. But hurry, this offer erids 
June 30th,1980. | 


Fal Home 
Value 
| Ideas 


Beginning here, 


As the cost of energy escalates, so does 
the cost of owning and maintaining our 
homes. One of the best ways to keep the 
cost in line remains, quite simply, to “do 
it yourself." Hardware stores and home 


e special section for centers are the DlYer's allies. There, you'll 


do-it-yourself 
homeowners 


find the materials, tools, and information 
needed to ease the burden of home 
ownership. We sample some of these 
products in this PS special section. 


PS guide: 
ihe fine art of 


dowel 


By THOMAS H. JONES 


Can you make strong, tight-fitting dowel 
joints? If you can drill precisely located 
holes, the right diameter and depth and 
exactly perpendicular to the joint mating 
surface, you can. 

Good doweling joints must be correctly 
proportioned. The diameter of the dowels 
(minimum of two) should be one-third to 
one-half the thickness of the wood being 
joined. (If two thicknesses are involved, the 
thinner piece sets the dowel diameter.) Un- 
less you have some good. reason for doing 
otherwise (to clear hardware, for instance), 
dowels should be located on the center line 
of the wood. Dowels should be at least one 
diameter away from the board end when in 
end grain, and two diameters away in side 
grain to reduce splitting. Total dowel cross- 
section area should not exceed 20 percent 
of the total joint area. (This is equivalent to 
two %-inch dowels in the end of a %-һу-1%- 

Continued 


Different types of doweled joints are depicted in 
the drawing at right: (A) flat corner joint in a 
frame; (B) mitered corner joint; (C) segmented 
rim or frame (example shown is circular, but 
joined segments could also be straight); (D) as- 
sembled doweled frame—the best way to make 
cabinet fronts and web frames; (E) pegged 
joints—holes for dowel pegs are drilled through 
one piece into another with pieces clamped 
(end of dowel remains visible; normally, dowel 
joint is blind); (F) boards doweled and glued on 
edge lengthwise—short dowels serve only to 
align pieces for clamping (with today's glues, 
glue line becomes stronger than wood on either 
side of well-fitted joint); (б) dowel-reinforced, 
glued-up panel (to provide added strength, 
dowel ends in alternate joints must overlap); (Н) 
dowels used to repair broken table leg. 
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Dowel joinery 
[Continued ] 


Dowel pins: inexpensive, ready-made %-inch 
dowels (left); homemade dowel pins (right). 


inch rail.) Dowels should penetrate the 
wood two to three times their diameter in 
hardwood, longer in softwood if the joint 
has to be particularly strong. 

Three-eighths-inch-diameter birch dow- 
els are the most commonly used, being the 
right size for wood from %- to one-inch 
thick. They can readily be obtained in vari- 
ous lengths from mail-order houses at such 
low prices that there is no sense in trying to 
save money by making your own. 

Ready-made dowel pins are spiral- 
grooved for better glue distribution and 
have a lengthwise groove to let air and ex- 
cess glue escape from the hole as the dowel 
enters. Other-diameter dowel pins—'-, 
5he-, "he-, and %-inch—are available, but 
sources are few. If you need dowel pins for 
gluing other than 34- and one-inch-thick 
wood, you will most likely have to make 
your own from standard dowels. 

Buy birch dowel sticks from your local 
hardware store or lumber yard. Sizes are 
strictly nominal. Select for actual diame- 
ter. (I take a micrometer with me when I 
buy dowel sticks. So far, I haven't been 
thrown out of any stores.) 

Making dowels is easy: First, roughen 
the surface of the dowel stick by rolling it 
under a wood rasp so the surface will hold 


Should a craftsman use dowel joints? 


Many woodworkers are prejudiced against 
dowel joints because they are so widely 
used in commercial furniture manufactur- 
ing. Somehow the dowel joint thereby be- 
comes less than good craftsmanship. Non- 
sense. These people are defining craftsman- 
ship as doing unnecessary hard work. 
Another argument heard against dowel 
joints is that they are not as strong as mor- 
tise-and-tenon joints. This might be true 
when they are compared to a wedged mor- 
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to roughen surface for better glue adhesion. 


Dowel centers, indispensable for good dowel- 
ing, are usually sold in sets with two of each size 
(above). Dowel centers are inserted in holes 
drilled in one piece; points transfer hole loca- 
tions to mating piece (right). 


glue better. Then cut to length and groove 
each pin lengthwise with a coping or back 
saw. Finally, bevel the ends. 

Even with careful selection of dowel 
pins, you'll find it useful to have a stock of 
bits by 64th's for accurate hole sizing. Spur 
bits are available only by 16th's, but you 
can grind twist drills to make spur bits. 


Locating the holes 
No commercial jigs (see page 146) will 


tise-and-tenon joint, but the theory doesn't 
hold up out in the real workshop world 
where wedges aren't widely used, or are 
poorly fitted. 

The proving ground for comparison of 
dowel and mortise-and-tenon joints is the 
joints in furniture under the greatest stress— 
post-and-rail (or  apron-and-leg) joints 
where the end grain of one piece must be 
attached to the side grain of another piece. A 
butt joint is useless for this. 

The limiting strength of a well-designed 
dowel joint or mortise-and-tenon joint 
comes down to the strength of the glue line 
between the sides of the tenon and the mor- 
tise, or between the sides of the dowels and 
the mating holes. (А dowel joint has a mini- 
mum of two dowels; a rung into a chair leg 
is not a dowel joint.) 

To obtain maximum strength in both 
joints, a balance must be maintained be- 
tween the size of the dowels or tenon and 
the size of the pieces of wood being joined. 
This is particularly critical in corner posts or 


First step in making pins: Roll stick under rasp  Lengthwise groove in dowel lets air and glue 


escape as dowel is forced into hole. 


solve all of your hole-alignment problems. 
Use dowel centers instead. The procedure 
is simple. Lay out the holes in one piece, 
drill the holes, insert dowel centers, and 
transfer the locations to the mating piece 
by aligning the pieces and pressing them 
together. This method cancels out all 
errors made in drilling the first set of holes 
by transferring the exact location of the 
holes (not where the holes were supposed 
to be, but where they are). If you lay out the 

Continued 


legs lest they be weakened too much while 
being hollowed out for tenons. While claims 
are made that the glued-in dowel cannot be 
as strong as the from-the-same-piece-of- 
wood tenon, it isn't so with modern adhe- 
sives. But, if this is a worry, the glue area 
(and strength) can be increased by simply 
making the dowels longer. 

And, as far as glue area is concerned, two 
va-inch dowels have more glue surface area 
than one %-by-%-inch tenon of the same 
length (see drawing), and significantly less 
wood has to be removed from the post to 
get that glue surface area. 

Cutting accurate mortises that will fit the 
tenon exactly (and thus produce a strong 
glue line) is both time-consuming and diffi- 
cult. Drilling accurate holes for dowels, 
while not something that can be done casu- 
ally, is a lot simpler to do right. 

Where a craftsman should use a dowel 
joint and where he should use a mortise- 
and-tenon joint comes down to a matter of 


_ judgment. 


—_ 
a ? 
‚з= 


Po 


do 6 m The 6 Spon General Has Determined 


| ` ii j Ё з= 25 жа i. 
| E — >" dud or IT EE 


[| oS 


же т. | a E 
r EUS ی‎ 
йы a EIER 


А 
= 2pm INED m. 25 an? 


mE zi 


= 


Р "ме -— = dier 
ESO Wace i 
тү! sys Au n os 


NE Tem IL 
ЫШ re 


Sharpen your do-it-yourself skills - get detailed, 
expert how-to in these handy Popular Science Books 
on building, remodeling, repair, more. 


AIC: 


097. DO-IT-YOURSELF PLUMBING 
by Max Alth. Everything from fixing a 
leaky faucet to installing all the plumb- 
ing in a new house. 471 illustrations. 
Pub. at $12.95 

109. BASIC HOUSE WIRING by 
Monte Burch. Everything y you need to 
know to install, repair, improve and 
troubleshoot the entire electrical system 
of your home. Over 500 illustrations. 


Pub. at $10.95. 
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by R.J. De e Елене you 
need to know to work with stationary 
and portable power tools. 1500 close- 
up photos. Pub. at $14.95. 


105. COMPLETE BOOK OF 
WOODWORKING by Rosario Capo- 


tosto. 2 000 step- bur -step illustrations 
make you a master of every woodwork- 
ing technique plus wood identification, 
selection, purchasing, handling...work- 
ing with hand and power tools 
(portable/stationary). Pub. at $15.95. 


090. WALLS, FLOORS AND CEIL- 
INGS by Jackson "Hand. vem a 
spec T H how-to on repair, con- 
struction, renovation and decoration of 
any interior wall, floor or ceiling. Nearly 
300 show-how illustrations. Pub. at 


$9.95. 
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BUILDING ILLU: STRATED y by R J. 
De Cristoforo. Every sep rot house- 
building — foundation, framing, insula- 
tion, interior, plumbing, wiring, heating. 
1,018 pictures. Pub. at $14.95. 
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AND SHEDS 3 by Thomas Н. Jones. 
heleb building how-to for many 
sizes, styles; all about kits. 200 pictures. 
Pub. at $11.95. 


058. HOMEOWNER'S COMPLETE 
OUTDOO R ВИШ; DING BOOK by 
John Burton Brimer. Complete con- 
struction plans for patios, fences, walls, 
walks, steps, outdoor furniture, pools, 


garden houses, more. Pub. at $12.50. 
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i I IO W-T ГО by 
A. J. Hand. How to conserve energy by 
insulating, caulking, weatherstripping, 
heating and cooling more efficiently. 
How the great new wood stoves work. 
How solar, wind, water power systems 
Work — and how to build them. Pub. at 


$9.95. 


101. WOODWORKING PROJECTS 
FOR THE HOME (from Popular Sci- 
ence magazine). Construction plans for 
more than 100 projects — tables, desks, 
chairs, storage units, much more. Pub. 
at $12.95. 


089 
WORK Poy Max Alth. Everything from 
repairing steps to building a foundation. 
How to work with concrete, lay brick, 
block, stone. Chimneys and fireplaces. 
More than 500 show-how illustrations. 
Pub. at $14.95. 
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3. SMALL GAS ENGINES by Paul 
Weissler. petes repairs, tune-ups 
on power mowers, snow blowers, chain 
saws, etc. 400 pictures. Pub. at $11.95. 
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science, space and more. 


*The Popular Science Book Club regularly offers 


custom-written books to its members. These are spe- 
cially commissioned books written by the leading au- 
thors in the popular science field on all the subjects of 
greatest interest to members. Men like Jackson Hand, 
Rosario Capotosto, R. J. De Cristoforo, Richard Day, 


more. 


These books are offered at discount exclusively to 
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Popular Science D 


And then keep saving up to 50% on books covering a wide range 
of do-it-yourself subjects... home improvement and repair, 

housebuilding, appliance repair, cars and car repair, home 
workshop, electronics, how things work, home protection, 
mathematics, masonry and carpentry, modern technology, 
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(Published at 
up to $60.80) 


E 
Popular Science Book Club members. Nobody else 
can get these books at the discounts available to Club 
members. And, in addition to these Popular Science 
original books, you re offered the best books on 


homeowner's how-to subjects from all other pub- 


lishers. These books are available at the same giant 
discounts: up to 50%! 
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Dowel joinery 
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Transferring hole locations with pins isn't the 
best way to do it, but it is better than laying out 
each piece separately. 


hole locations on both pieces and drill from 
the marks, your skill is on the line for all of 
the holes, not half of them. Since dowel 
centers are sold in sets with two of each 
size, locate two holes at a time in multi- 
dowel joints, insert the dowels to align 
these two holes, then locate the next two 
holes, and so on. 

Itis not a good idea to lay out holes in one 
piece, drill small holes, and insert cut-off, 


Drills and bits (from left): spur wood bit, auger 
bit, twist drill, and spur bit made from a twist 
drill. Best for doweling: spur wood bit. ` 


sharpened nails to locate the holes in the 
second piece. First, such pins have to be 
straight. Second, and more critical, you're 
still trying to drill accurately all the holes 
for each joint, rather than just half of them. 
(This method 15 still better, however, than 
laying out all the holes in both pieces.) 
The best hole-drilling combination is a 
spur bit, drill press, and a fence. However, 
unless you have a floor-stand drill press, 
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Grabs instantly. 


Elmer's | 
Carpenter's Wood Glue. 


How the 
ook easy. 


It's relatively easy to grind a twist drill into a 
spur bit. Grind each cutting edge down, leaving 
a point, or spur, in the center. 


you'll have to figure some other way to drill 
into the ends of boards longer than a foot or 
50. 

I use the chuck end of my radial-arm saw 
with an auxiliary table to support the 
work. With it, I can either clamp the work 
and feed the drill bit, or I can lock the saw 
head and feed the work. 

The next-best combination is a spur bit 
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pros make it 


Even do-it-yourselfers can do it like 


IT 


pros with Elmers” Carpenters Wood Glue. 

Its specially made to penetrate both 
hard and soft woods, grabs instantly, yet 
you can still realign the joint before it sets. 
After drying, it forms a heat and water - 
resistant bond thats stronger than the 
wood itself. 

Elmers Carpenters Wood Glue is 
also sandable, paintable and resistant to 
gumming. Whats more, its solvent-free, 
non-toxic* formula quickly washes off 
hands and wood with water. 

Now what could be easier than that? 


For plans of the Elmer s Dollhouse, please send $2.00 in check 
or money order (no cash or stamps) to: Elmers 
Dollhouse, PO, Box 157 і 
Hilliard, OH 43026. Allow 
up to 6 weeks for delivery 
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Champion Driver 


. HallofFame Mechanic” 7” 
b Cale Yarborough 


„Johnson 


rSavers 


Get great savings on the tools Cale & Jr. used in winning 3 
consecutive NASCAR championships. 
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Only $3498 =" ^ Only $3198 =" Only $2998 —— 
SAVEOVER49%* SAVE OVER49%* SAVE OVER41%* 


These professional quality tools are This set features 14" dr. ratchet, 16 For working in tight spaces this 
designed for extra strength, durability standard sockets, 2 extensions and brand new S-K set can't be beat. 

and dependability. Set features the a universal joint that make working Features 4" Thumbwheel & 3" 
famous S-K 3$" dr. reversible ratchet, on ignitions, appliances or around stubby ratchets, 11 standard sockets, 
17 standard sockets, 1'>” extension the house a breeze. Includes spinner 2 extensions, 38" to Va” adapter. 

and 3" extension. Set #4520-79. handle. Set 44921-79. 21 pieces Set 44216-79. 16 pieces plus 

20 pieces plus metal box. plus metal box. durable plastic box. 

ALL SETS COME WITH 

FULL LIFETIME WARRANT Y 


The brand of excellence. 


"Savings are based on suggested user prices of individual pieces. HAND TOOL DIVISION, DRESSER INDUSTRIES, INC. 
COPYRIGHT 1979 DRESSER INDUSTRIES, INC. 3201 N. Wolf Rd., Franklin Park, Illinois 60131 


Unique antenna for your 
apartment, attic, or rooftop. 
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- TV ANTENNA 


mini-size Electronic Antenna 


Floor to ceiling pole model for 
apartments. (Plant hangers op- 
tional.) 


Attic or garage installation. 
Ideal for homes and where 
rooftop antennas are re- | 
stricted. 4 models for allrecep- | 
tion situations. 


Housing contains exclusive | 
electronic circuit board that 
lats antenna work similar to 
one twice its size. 


У *PATENT PENDING 


... SO easy to put up, yourself! 


First new antenna idea in years, for apartments, city and suburban homes. Helps 
eliminate "ghosting" and improves reception on TV Channels 2-69. 

Designed to replace and outperform TV "rabbit ears"; sized to fit and work 
inside apartments, attics, garages or outside on roof. Installs quickly, easily with 
simple household tools. Five models for all reception conditions. 

Two models with built-in rotor that turns antenna 360° to align antenna with 
stations in different directions for best reception. 

Get this remarkable, compact answer to your TV reception problems, and 
enjoy your favorite TV programs more than ever. 


Winegard, famous for excellence in electronics, has long 
been the leader in outdoor TV antennas. TV service 
dealers have different Winegard models for every installa- 
tion need or problem. Winegard antennas work better 
longer, because they are built to last. Anodized aluminum рр —- 
construction to resist weather. ч 

Wherever you live, a Winegard TV antenna works to give you 
the best possible reception on all available channels. 


Call your Winegard service dealer today! 


\\\ WINEGARD. 
TELEVISION SYSTEMS 
| (& The WINEGARD Company, 3000 Kirkwood St., Burlington, lowa 52601 
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in a portable electric drill, guided by a dow- 
eling jig that can be either homemade or 
bought (see pages 146 and 148). The big 
problem with a portable drill is drilling the 
holes perpendicular to the joint surface and 
not letting the drill advance so fast that 
you lose control and it pulls off location. If 

Continued 


pap poke 


When hole drilling is beyond capacity of drill 
press, use chuck on radial-arm saw with auxil- 
iary table. Here, saw head is locked and work is 
fed; work can also be clamped and drill-fed. 


Niue dae 


Tapping a dowel: In dry hole, dowel should be 
finger tight. Light, tapping fit is all right, but if 
the dry dowel has to be forceably hammered in, 
the diameter of the hole is too small. 


Cutaway of dowel joint shows voids at bottom 
of holes. A bottoming dowel is a disaster. 


and cash in on 
BERNZ-O-MATIC! 


Buy 3 BernzOmatic 
Propane Cylinders, 
get a53 rebate. 


Hook up with the best name in propane 
and save. 

All you have to do is clip the coupon 
below and send it to us along with your 
sales receipt and the section marked 
"DOT-39" from the back of each Bernz- 
Omatic Propane Cylinder label you sub- 
mit. We'll mail you a dollar back for each 
label you send. Limit 3 labels per house- 
hold. 

Make sure you fire up with BernzOmatic. 
It's the only line of torches designed to 
handle every do-it-yourself torch project. 
Do it now. This special offer expires De- 
cember 31, 1979. 


BernzOmatic, the one line of torches that can 
handle every do-it-yourself torch project. The Jet 
Torch | will solder and seal, remove paint and 
window putty, thaw frozen pipes, lay and/or 
remove tile and much more. For those plus jobs 
that require brazing and aluminum welding, e.g., 
repairing garden tools and auto body work, it's the 
Jet Torch Il. And for jobs that call for metal cutting, 
braze welding and fusion welding (bolt cutting, 
van conversions, etc.), it's the Oxygen Cutting/ 
Welding Torch. 
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| WANT TO SAVE ON BERNZOMATIC. 


і | have enclosed my sales receipt, plus the "DOT-39" rectangular Н 

1 section(s) from the back of . . BernzOmatic Propane cylinder 

{ label(s). Please send те | 

| understand there is a limit of $3 in rebates per household. 

(Please print) | 

j Name —-— | 

| Address__ : — M—M 
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| Mail to: BernzOmatic Propane Cylinder Offer { 

i P.O. Box NB365 | 

El Paso, Tex. 79977 

[ Please allow 4-6 weeks for delivery of your rebate check. ] 

Offer expires December 31, 1979. 4l 
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you don't have a good eye and hand for it, 
use a Jig. 

Ап auger bit and brace work well in side 
grain if you have the skill to aim the bit 
straight. Doweling jigs are not much help 
with auger bits. No doweling jig can hold 
an auger bit (the kind you use in a brace) 
vertical because the diameter of the spiral 
behind the end is relieved—in other words, 


the diameter is reduced, so there's not 
much there to be guided by the doweling- 
jig tube. Drilling end grain accurately free- 
hand is difficult, and I avoid it. 

Twist drills are bad news in doweling. 
You can't start twist drills in a punch mark 
accurately; they chatter in the hole, pull 
into the wood too fast for good control, and 
tend to wander off-axis. Twist drills should 


Should you use a commercial doweling jig? 


Stanley's #59 doweling jig ($16) locates 
holes at set (adjustable) distance from board 
edge, locates holes along board by index 
mark aligned to your try-square crossline, 
and holds spur bit perpendicular to make 
hole aligned with dowel center. 


There are many doweling jigs on the mar- 
ket. Should you buy one, and if so, which 
one? Commercial doweling jigs can be use- 
ful, but don't expect miracles. 

All four of the doweling jigs we show (oth- 
ers are available) will help you locate holes 
with reference to a board edge. All will keep 
a spur bit from wandering. Three will hold 
the drill perpendicular to the work surface. 
Only one of them will accurately and auto- 
matically locate mating holes. 

The Stanley #59 and General 4840 dowel- 
ing jigs both help you line up holes all the 
same distance from a board edge, but not as 
well as a drill press equipped with a fence. 
Hole position along the board is arrived at 
by lining a jig index mark with your pencil 
line on the work. Both jigs help you hold 
your drill perpendicular while you drill the 
hole—if you use a spur bit. Better accuracy 
can be obtained if you use these jigs only to 
hold your drill perpendicular; transfer hole 
locations with dowel centers and be sure the 
spur on your drill is in the mark 

The Dowl-It jig lines up holes in the exact 
center of the edge or end of boards up to two 
inches thick, but you have to line it up along 
the board by eye. This involves sighting 
through the guide hole or having an auxilia- 
ry mark at the end of the guide plate. No 
index mark is provided. 

The Coastal Doweling jig is used to align 
holes for doweled corner joints, as on draw- 
ers and boxes. It is the only one of the jigs 
that does the mating-hole aligning for you, 
and does it accurately. All you have to do is 
keep the two pieces properly clamped to- 
gether and keep the drill perpendicular. 


De Ласа 
Ree жау 


General #840 jig ($16) also locates holes at 
set distance from board edge, positions 
holes along board by index mark aligned to 
try-square crossline, and holds spur bit per- 
pendicular. Neither jig works as well as a 
drill press and fence. 


Coastal's #5243 doweling jig ($20) clamps 
pieces to be joined and locates mating holes 
automatically. It's the only one of the jigs to 
do so, and eliminates need for precise hole 
layout. 


be used in doweling only after they have 
been ground into spur bits—which is not 
difficult (see photo). 


Drilling the holes 


The dowel should fit the dowel hole fin- 
ger-tight when dry. If you have to hammer 
it, it's too tight. Spur bits tend to make 
larger holes in end grain than cross grain. 

Continued 


Dowl-It ($23) centers drill on board center 
line. Depth of hardened-steel guide makes it 
only one of jigs that does a reasonable job of 


. holding auger bit perpendicular. No index 


mark; jig is positioned along board by in- 
dexing from end of guide. 


Portalign attachment for portable electric 
drills is not sold as a doweling jig, but it can 
be used to locate holes on a board's center 
line and drill them with near drill-press accu- 
racy. Price of the attachment is $20. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


WINTERIZE 
and 
SAVE OIL 


Each Fall millions of gallons of anti- 
freeze (derived from oil) are purchased, 
installed, and wasted! 


Check your coolant. If it's dirty and has | 


been used more than a few seasons — 
replace it with a fresh coolant solution. 
And to protect your new investment, 


and the engine, from leaks and seep- 


age just-add a can of BAR'S LEAKS. 
HOWEVER: 


If your old anti-freeze solution is still 
clean....merely add a can of BAR'S 
LEAKS for continued protection against: 
RUST and CORROSION 
LIME & SCALE BUILD-UP 
SEEPAGE 
and LEAKS 


BAR'S LEAKS... The easy way to 
help save millions of gallons of oil each 


season! 


IT’S PELLETIZED 


Bar's Leaks is used world-wide on most new cor 
assembly lines and is protected by U.S. Patent Num- 
bers 2,580,719 and 2,935,189. 


| Home Office: FRE-BAR, INC., Dept. Р510, P.O. Box é5, 


Holly, Mi. 48442. Plant Locations: San Jose, 
CA; Taylor, MI; Lawrenceville, GA; Spring- 
field, MO; Harrisburg, PA; Kingsville, Ontario, 
Canada; Tokyo, Japan; Barcelona, Spain; 


Pinetown, South Africa; Sydney, Australia; | 


Papakura, New Zealand, 


Dowel joinery 


[Continued | 


It is a good idea to match drills and dowels 
in scrap wood first. Drill your holes % inch 
deeper than the dowel will be set in the 
wood—the last thing you want is a bottom- 
ing dowel. Also, chamfer the holes to elim- 
inate any pileup of torn wood that will keep 
the pieces from going together tightly. 


Dry run 

Assemble dowel joints dry first. Then, if 
allis well, blow out the holes, smear glue in 
them (on the sides of the dowels and on 
mating joint surfaces) and assemble the 
joint. Even though the joint went together 
finger-tight when dry, you will need a pipe 
or bar clamp to pull it together now. Be 
prepared. 

If you have one or more pairs of holes 
that don't line up, you have two courses of 
action. If space is available, drill another 
pair and hope for better results. You can 
also ream out опе or both holes so the dowel 
will fit at least loosely and depend on the 
glue to fill the gap. For any critical joints 
where a dowel fits poorly, use a filled epox: 
cement, such as Sears #80605. ^H 


CLAMPING 
BASE 


% 


If you're making several identical dowel 
joints, it will usually pay you to make a sim- 


ple doweling jig to locate the holes without 


repeated measurement and transferring 
with dowel centers (see photos and draw- 
ings). On a block of 34-inch hardwood, pref- 
erably maple, lay out the joint and dowel 
holes. Drill the dowel holes and cut the block 
to outline. If pieces are to join flush, glue and 
screw a piece of plywood to one side so 
you'll have a handle for clamping the jig to 
each of the workpieces. If one piece—for ex- 
ample, the rail in a post/rail joint—is to be set 
back, plywood the thickness of the setback 
must be fastened to the block first, extend- 
- ing out one side of the jig. 

Position the jig against the joint face of 
one piece, clamp both to the bench, and drill 
dowel holes using the jig to locate the holes. 
Now remove the jig, clamp the other piece 
to the other side of the jig, and drill the mat- 
ing holes from the opposite direction. One 
jig can be used to drill both left-end and 
right-end holes if the hole pattern is sym- 
metrical. Don't be tempted to hold the jig on 
the wood by hand. Clamp it for accuracy. 


Dowel holes can be accurately drilled with a 
spur wood bit, drill press, and fence. There is no 
better combination than these three. 


Homemade jig is used to drill dowel holes in 
rail that will have a 14-inch setback. 


Doweling jig is now reversed so that setback 
holes can be drilled in the post. 


Special advanced training classes on mos de classes on 


Civilian campuses in the area. It's a great chance to advance. 

A CAREER. In the Air Force you learn to do a job well, and 
you re paid well for doing it. And how far and fast you advance is _ 
up to you. But, if you decide not to stay in the Air Force, you'll 

have the training and experience you need to step into а civilian 


job. | 

START AT YOUR LOCAL AIR FORCE RECRUITING OF- 
FICE. Go for your country. Go for yourself. Find out about all the 
available opportunities. Talk to your Air Force recruiter. Mail in 
the attached card. Or call toll free 800-523-5000 (PA: 800-362- 
5696). Get going today. 


We can get you to where you want togo. 


A GREAT WAY OF LIFE. 


AIR FORCE</ 


WHY MORE AND MORE PEOPLE 
ARE ASKING FOR A CHAIN SAW 
THEY CAN'T EVEN pa 


Poolen. Pullen. Polann. 

With a name like Poulan, getting À 
people to say the name right may be 
asking a lot. 

On the other hand, people ask 
an awtul lot of our saws. Quick 
starting. Extra cutting power. Quiet ad 
operation. Beautiful styling. Dura- — P 
bility. Affordability. oe 

And we deliver all that plus a «88 
lot of other standard features, no matter whish Poulan saw they buy 
From the Poulan Micro XXV right on up to our pro models. 

At Poulan;we figure the more we put into our SAWS, the less people 
have to put into cutting. 
Maybe thats why more and more people keep asking for our saw 
And as long as they keep doing that, they can say the 

` name any way they like. 


POULAN 
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for the Job 


How many people actually stop to consider 
the quality of the putty knife they're buy- 
ing? And how many buy the right knife for 
the job at hand? 

“It’s a very basic kind of implement, but 
it pays to know what to look for when 
youre buying one," says Robert Cretsin- 
ger, product specialist at Red Devil, Inc., a 
leading manufacturer of putty knives. In 
top-of-the-line, dual-purpose tools, he says, 
the blade of the putty knife usually ex- 
tends through the handle, and the handle 
bottom has a solid-steel head for setting 
and driving nails (large photo). 

Putty knives come with two types of 
blades—stiff and flexible—and the blades 
range in width from 174 to six inches. The 
stiff-blade knife (top right photo) is rigid 
from heel to toe, and is used for scraping off 


The flexible putty knife (lower photo) 
bends at the toe, and is designed for apply- 
ing spackling, glazing and wallboard com- 
pounds, plaster patch, and wood putty. Six- 
inch knives, in particular, are used to ap- 
ply wallboard compound and joint cement, 
and for projects that require large areas of 
patching. 

Narrower flexible putty knives are used 


9 Window replacement—removal of old 
putty from the sash; application of glazing 
compound. 

9 Walls—application and smoothing of 
patching compounds in small holes. 

9 Tile repair—removal of old tile adhe- 
sive and grout; application of new adhe- 
sive. 

9 Wood surfaces—filling nicks, holes, 


old paint, wall coverings, counter-top ad- 


hesives, and caulking. these: 


most often, usually for projects 


like and splintered areas in windows, trim, and 


doors.—A lice Garrard 


You'll need 
to patch a crack 
sometime... 


Але Ошан Product from DAP Research 


vinyl paste 


SPACKLING 


compound 


y 53) -FL.OZ. (ONE QUART) 095019 4 / | 


EET i | 


EPE 
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Minute Finish Spray. А 


so when that day comes, just open a can of DAP 
Interior Spackling Compound. Ready-mixed and 
ready to use, it spreads evenly and smoothly. Fills fine 
line cracks, holes and deep breaks in plaster, wood 
and drywall. And because it sands to a feather edge 
and takes paint beautifully, DAP Spackling helps you 
make neat, invisible repairs in walls and ceiling. 


Three other DAP products | = 
for your home. To prime and 
protect metal surfaces 
against rust, use Derusto 


rust-inhibitive primer is in 
the color for extra protection 
with every coat. To dress up 
cracks around tubs, sinks 
and showers, apply Kwik- 
Seal* Tub & Tile Caulk. It 
stays white and flexible, 
seals out moisture. For tight 
seals around doors and 
windows, the answer is DAP 
Acrylic Latex Caulk. This 
interior/exterior caulk comes 
in 7 colors to save painting. 


ACRYLIC 


CAULK 


and when you do... 
all you gotta know is 1 


erusio 


© 1979 DAP Inc. DAP and Derusto are trademarks of DAP Inc. DAP Inc., General Offices: Dayton, Ohio 45401/Subsidiary of Plough, Inc. 
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CEMENT YOUR IDEAS WITH SAKRETE: MIXES 


Insulation 
SIOWS 
Nea;-energy 
[OSS 


Mae EE em 


ir ME 


ХЕТ а 


44) <, 
44% 


SONIAVS SAV IMYA 3AOH ТТУЗ 110395 ( 


a ix 


| GAP FOR TERMITE CHECK 
DECORATIVE ROCK OR BARK 
PLASTIC VAPOR BARRIER 
RIGID INSULATION 
TYP. SNOW LINE 


Build а backyard as beautiful as this. It's easy — with the professional look of the one shown here. 


and economical ... when you do it yourself... Turn your ideas into something concrete . . . GRANULAR FILL 
with SAKRETE Mixes. You'll save up to 80%, with SAKRETE Mixes ... the brand the pros and | | 
and you'll increase the value of your home. do-it-yourselfers prefer. RAILROAD TIE 


With SAKRETE Mixes, all you add is water. Free Booklet with professional instructions for 
You can work at your own pace, doing large jobs 18 projects at SAKRETE dealers or send 50€ for |, 
one step at a time. By just working on weekends, handling to: SAKRETE, Dept. P109, Box 17087, 
you can create an entire backyard setting ... ^ Cincinnati, Ohio 45217. 


SAKRETE is a registered trademark of SAKRETE, INC. (1979. 


BUTTON-UP! CUT FUEL COSTS ! SAVE ENERGY ! 


C — pn 


|. __INSULATE.. _MERTHERSTR... TILE A CEILING 


GROUND ACTS 
AS INSULATOR 
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Grounc-level 


Heat loss at ground level is common to 
most basement and crawl-space founda- 
tions, but it can be greatly reduced by insu- 


lating the adjacent soil, as shown above. 

You can tell if your home needs this 
treatment by checking the earth next to 
the foundation after a snowfall. If there's a 
band of melted snow, leaving the ground 
exposed (or nearly exposed), you'll know 
heat is seeping out through the foundation 
to warm the adjacent soil. Апа melted 
snow means heat loss accelerates, because 
the ground is robbed of its natural blanket 
of insulation from wind chill. 

Ав an engineer, I work with such famil- 
iar heat-loss equations as: 


6161 ПОО OL LZ 1d3S' 


= (AT) (area) (к) 


If Н = Btu-per-hour transmitted, ЛТ = 
temperature differential (between inside 
and outside) and Rota = thermal resis- 

. tance of the wall, it's plain that if the tem- 
perature differential is reduced toward 
zero, the Btu-per-hour loss will also be re- 
duced toward zero. 

To achieve this, remove several inches of 
ground surface all the way around the 
foundation, lay a minimum of three inches 
of granular fill (at least %-inch diameter) 
at a mild slope, then place a two-inch insu- 
lation board on top. Over this, lay a plastic 
vapor barrier, at least four mil thick. 
Finally, add a layer of rock or bark. 

This method also reduces ground water 
adjacent to the foundation, further improv- 
ing thermal resistance and—as a bonus— 


giving you drier walls.—Mel J. Beadle 


you can doit ا‎ 
cheaper, better ... witha 
one hand operated 


STAPLE GUN 


You" 1 save ир to 30% on fuel bills when you insulate Just position gun, squeeze handle and presto . . . staple 
and weatherstrip your house with an Arrow T-50 is driven into exact spot desired in 1/10th the time it 
Staple Gun. You save your own energy, too — as takes to hammer a nail! Your other hand is always free 
well as labor costs! It's a breeze — one hand does it to hold material in place for a neat, professional job! 


. опе SQUEEZE and you've nailed it! Arrow Staple Guns come in a variety of models. 


At all leading Hardware, Home Center & Discount Department Stores Everywhere. 
ARROW FASTENER COMPANY, INC., 271 Mayhill Street, Saddle Brook, N. J. 07662 


Fall Home 
| Value 
ideas 


Recycled 
booze barrel 


Tired of lugging in firewood all weekend, I 
looked around for a bin large enough to 
hold a full day’s supply of wood. A nearby 
distillery was selling old oaken whiskey 
barrels for $3. (Some lumber yards and 
garden-supply houses also sell them.) The 
bourbon barrel I picked had been standing 
outside, so I set it in a dry corner for a few 
weeks to let the staves dry and shrink. 
Then I cut it in half, starting the cut at the 
bunghole. The worst part of the job was 
scraping out the charred insides with a 
wire brush—not a problem if the barrel's 
held no booze. 

The legs come from a home center. I 
glued them to %-inch threaded dowels, 
then inserted the dowels into a hole drilled 
about % inch into the barrel. А large screw 
running from the barrel’s inside secures 
each dowel. Finishing is simple—a quick 
swipe with a wire brush.—Jack Reynolds 


NO-COSIÍ 
fire pall 


Don't throw out baking soda that no longer 
effectively deodorizes your refrigerator. 
Even months-old soda makes a fine fire ex- 
tinguisher. Stir up the soda, pour it into a 
coffee can (or a decorative canister, if you 
prefer), and set it near your fireplace or 
wood-burning stove. If a burning ember 
escapes the firebox, toss a handful of bak- 
ing soda on it to smother the flame. 

Baking soda is also a nondestructive way 
to control a chimney fire caused by creosote 
buildup [PS, Oct. "78 and also in this issue]. 
Tossing the soda at the base of the flame 
cuts it off from the column of fire in the 
chimney, which then burns itself out. Bak- 
ing soda is more practical than water, espe- 
cially if the fire's in a metal stove. Not only 
is water messy, but its sudden cooling ac- 
tion could severely warp the stove.—5usan 
Renner-Smith 
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ALCOHOL 


FUEL 


29°... 


“MANUAL FOR THE НОМЕ AND FARM 
I... LU OF ALCOHOL FUELS” 


Mathewson, fermentation expert 


"Written by an expert in clear, ипаег- 
standable language, this comprehensive, 
modern manual contains everything you 
need to know to produce cheap, e 
fuel from almost any agricultural diia i 


ENGINES TO BURN PURE ALCOHOL, 
GASOHOL, WATER INJECTION, ECO- 
NOMIC CONSIDERATIONS, MALTING, 
MASHING, FERMENTATION, DISTILLA- 
TION, and MUCH, MUCH more... 
practical, down to earth plans for mashing 
and fermentation equipment from 55 gallon 
drums . . . plans for an efficient, high volume 


| still and reflux column from коп hard- 


ware and plumbing items . г a 
plans for a continuous feed SÓLAR still 


$12.95 postpaid 
J. A. DIAZ PUBLICATIONS 


Box 709 Los Banos, Ca. 93635 
C. O. D. orders accepted. 
Money back if not satisfied. 


icient 


GOVERNMENT REG- 
| ULATIONS, FUEL THEORY, MODIFYING 


H | 


WHEN YOU THINK 
PERSONAL COMPUTERS 
. TRING ПИШ SLIEN HFC 


} i333 s. CHILLICOTHE RD., AURORA, OHIO 44202 | 
(216) 562-3101 


Build this beautiful 


—— 


yourself! | 
The least expensive, most Sm ند‎ 
energy teen home E ў 2 
available. 7, uu 


Monterey Domes’ geodesic shell s can be easily 

assembled by one or two people in a few days with 

| ordinary household tools. Our unique, patented system 

is a dramatic breakthrough —makes home construction 
a snap. No skills necessary. 

Your Monterey Dome home costs signilicantly less to 
build than a conventional home, yet meets or surpasses 
all building codes. It will also save you up to 50% or more 
on healing and cooling costs. Prices start at $3795. 
Many home packages are available ranging from 70010 
4.500 square feet. 
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N, 
fl. VAKNA 


MONTEREY DOMES 
Dept. 229, Р.О. Box 5621 * Riverside, СА 92517 


С Please rush me your new 96 page full color Catalog 
E and Plans Book. | am enclosing $4.00. { 
L] Also send me the Monterey Domes Assembly 
Manual for an additional $5.00. 


u MENSES — O | n 


CITY, STATE, ZIP . 


Mail To: Monterey Domes, Dept. 230 [| 
Р.О. Box 5621, Riverside, СА 92517 


i 


Send for our all-new color | 
Catalog and Plans Book— 
96 fact-tilled pages of excit- 
ing, alforable homes. 

Write today! 


SHOP TALK 


By AL LEES 


Customizing a threshold seal 


Just a year ago we ran a major article on 
weatherstripping for entry doors. One of 
the types—a bowed vinyl insert in a steel 
threshold notched to fit the door frame— 
seemed right for a weatherstrip problem 
at my own weekend retreat, The Lockbox. 
When winter temperatures dive to 20 be- 
low, icy air flows under that entry door 
and spreads to chill much of the home's 
floor area. l'd tried a number of standard 
doorstrips, including the channel type 
that fits over the bottom of the door. None 
stayed airtight for a full winter. 

The United Industries steel-and-vinyl 
unit | spotted in last October's article 
proved a pain to install. It assumes that 
your door bottom is absolutely parallel to 
your existing threshold—with a very spe- 
cific and consistent gap between. There's 
no provision for adjustability. 

After trimming and renotching the met- 
al threshold cover to fit my door width 
(using a hacksaw and file), | installed the 
unit on my oak threshold as shown in the 
large photo above (the vinyl insert pulls 
free to reveal mounting holes). But the 
hinge side of the door (to the right) 
wouldn't even pivot across the metal— 


though clearance was adequate on the 
latch side. When | replaced the vinyl in- 
sert, | couldn't close the door at all; the 
panel pinched the vinyl and stopped. 

| filed the bottom of the door, slipped a 
metal shim under the jamb plate of the 
bottom hinge, planed and belt-sanded the 
oak threshold, and—after several hours' 
work—evened up the clearance so the full 
width of the door would close over the 
vinyl, compressing it for an air seal, as 
indicated in the section photo. 

That (at last) stopped infiltration—and it 
gave good service all winter. But it was 
still a narrow barrier against the cold it- 
self; some heat was being lost through 
conduction. So | chose to add a seal strip 
to the inside edge of the door. The type in 
the third photo is a new one from Stanley: 
It combines polypropylene pile with an 
inner plastic fin for a seal against irregular 
surfaces such as shag rugs. But mine is a 
raised threshold, sol chose aflexible vinyl 
sweep that would seal against my new 
metal threshold, as shown in the section. 
It's a Frost-King strip that cost only $2, in- 
stalled easily, and gives me an insulating 
pocket of dead air. Sometimes you have 
to combine commercial products to get 
the performance you want. 


New foe for burglars 


BURGLARMIST 


MODEL AB-1001 CT DE 
: EPLACEMENT. 
CANISTERS - ^ 


In response to my article "How to Beef Up 


Your Leisure-Home Security" in the July 
"78 issue, many manufacturers wrote to 
complain that their products had been 
omitted. One such was a company whose 
name forms the shrewdest acronym I've 
spotted for a while: Security Control Re- 
search and Manufacturing. It makes a 
whole family of burglary deterrents, and 
it enclosed samples of the simplest: the 
BurglarMist Model AB-1001. 

It's an ABS housing two inches square 
and seven inches tall, with a trigger lever 
in a slot down one face. If this lever is 
pivoted out, a tear-gas canister inside dis- 
charges four ounces of a non-toxic CN gas 
(chloracetophenone) that's such a severe 
eye-irritant it will drive any intruder from 
your home. | hooked the devices to the 
entries of my leisure home, and have 
been closing up each weekend with a 
heightened sense of security. If thieves or 
vandals try to smash in, they'll be greeted 
not only by a blast from my alarm horns 
but by a gas that will prevent their entry 
for several hours—without causing per- 
sonal injury or harming any interior fur- 
nishings. The simple mechanical units l'm 
using (shown above) sell for under $20 
each and can be installed without tools—if 
you choose the peel-and-stick mounting 
tape method. | used the screws that are 
also provided. Three sides of the housing 
are predrilled so you can point the lever in 
whichever direction gives best operation. 
The nozzle can be rotated 360 degrees. 

One way of actuating the device is by 
means of a simple trip cord. More sophis- 
ticated (and costly) models are electroni- 
cally triggered, some with a built-in time 
delay. So BurglarMist can be your only 
security device, or can be added to any 
existing system. For literature, write 
S.C.R.A.M., 832 W. 1st St, Birdsboro, Pa. - 
19508. Use is restricted in California and 
North Carolina. 


9 | noted in my August "Shop Talk” 
item about the Biosphere model at the 
Newark Museum that we hoped to 
present our own Biosphere asthe Novem- 
ber plan in our continuing Leisure Home 
series. Architect De Vido delivered early, 
and you'll find his exciting design on page 
114 of this issue. | 
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ir taste grows up, 


10ut-tastes them all. 


| "Only Winston's Sun-Rich Blend 
of the choicest, richest tobaccos 
tastes this full and satisfying. 


os ^. IR PCR M 9. Winston after Winston. 


Y kS ге, 
' © ВОХ: 19 mg. "tar", 1.3 mg. nicotine KING: 20 nae 


13 mg. nicotine, av. per A Ra FTC Report MAY 78... ` | PUTER. cro, КЕТТЕ, 
, | ao 
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Warning: The Surgeon General Has Determined 


TOBAC CO pren E 
That Cigarette Smoking Is Dangerous to Your Health. N XM avor 


STAINED 
GLASS 


Send 50¢ for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG STARTER KIT 


Only $16.95 ppd. 
WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


NEED THREE PHASE POWER 


The "THREEPHASER" allows you to.operate three ONLY 
phase motors М thru T% horsepower from 220 

volt single phase power sources. Rugged — heavy 59° 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966. 
| Free literature furnished on request. Telphone 303-862-3038. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. r^ | 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 Shower-sta | | kit 
Portable Steam Cleaner for |) IY 


Steam in 60 seconds 
CLEAN: ' ' 
Engines, Air Filters, Lawn Mowers. ily | 
3 year guarantee on fire box, coils. Uses 
liquid soap, propane fired. Weight 1201bs. | 
Auxiliary pump required on low water 
pressure. 


WEDCO MFG. INC., Dept. 5-8, 
Scott Lane € Box D, Jackson, WY. 83001 


Protect Your Life, Home, Business, Auto, etc. 


* Our catalog shows how, Install your own: 
alarm systems and devices and save $453. We 
offer FREE write-in engineering service. 


FREE CATALOG «ien on пеев High- Quer 


Burdex Security Co. Вох 82802-PS Lincoln, Ne. 65501 


Modernizing your old shower is an easy 
project with a plastic stall kit—as I discov- 
ered when I put together Plaskolite's new 
fiberglass-reinforced ABS-plastic shower 
stall. 

The knockdown kit comes with a base, 
grab rail, faucets, shower head, drain, soap 
dish, and all fastening hardware. I was re- 
placing a rusted-out steel stall, so I already 
had a base in place. The new walls were 
easy to fit into the old bottom. Plumbing 
knockouts are provided on one plastic pan- 
el. But you can drill your own holes, as I 
did, if the faucet outlets are at a different 
level. One problem: The faucets wound up 
at the same level as the U-shape grab rail. 
The solution? I cut away a small section of 
the rail with a hacksaw. It's still useful, 
and helps to hold the panels together. The 


| plastic stall is rustproof and is easy to keep 
- STIHL | clean. 


i The shower stall is made by Plaskolite, 
ID Uer halin зан Inc., 1770 Joyce Ave. Columbus, Ohio 


>т sister ШЕ КӨН сеа боо) | pee 43216. Price with a standard low base is 
-For sales апа service, see the Yellow - je: €— Saws $130. A high-base model, which permits 


‘Stihl Incorporated. Department 1044. 535 Viking Drive Virginia Beach Virginia 23452 you to run a pipe to a remote drain, is 
$160.—H. Shuldiner 
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Five major power tools packaged into one big-capacity unit. 


Now! Enjoy a complete 


home shop, at a substantial ч 
savings --- апа іп less space 
than a bicycle ! 


Now, you can have the tools you need to 
turn out top-quality woodworking projects 
in a complete home shop like those 
you've dreamed of owning. And, you 
can do it within your budget -- and your 
limited working space! 

To learn how, simply mail the coupon 
below. You'll discover how you can be 
prepared for all those money-saving, 
money-making projects like building fur- 
niture, cabinets, even doing your own 
home repairs and remodeling jobs. The 
innovators at Shopsmith have made it 
easier and more affordable than you'd 
ever imagine ! 


You Need Pro Equipment 

to Do Pro Work 
To do jobs like these, you need the 
proper tools. And, if you've ever tried to 
build anything more complicated than a 
bird house, you know that's true ! You 
need more than a table saw and a 
couple of hand-held power tools to 
achieve the kinds of results you can be 
proud of. 


In addition to that table saw, you should 
have a vertical drill press, a lathe, a 
boring machine, and a disc sander. But 
now, you don't have to spend a couple 
of thousand dollars to get the capabilities 
of all these machines. And you don't 
need a lot of space, either. The Shopsmith 
Mark V gives you all five of these tools in 
a single powerful, precise machine that 
requires about the same amount of 
space as an ordinary bicycle ! 


Outperforms Individual Tools 


The time-tested Shopsmith Mark V is 
the only tool in the world that gives you 
all five major power tools in a single unit. 
Since it was first introduced in 1953, 
more than 325,000 woodworkers have 
chosen the Shopsmith as the best available 
solution to both their budget problems 
and their space problems . And it's easy 
to see why ! 


This single, easy-to-use woodworking 
system gives you a 10" table saw, 12" 
disc sander, horizontal boring machine, 
16%" vertical drill press, and 34” lathe. 
Powered by a rugged 13.5 amp, 110 
volt motor that develops 2 hp, the 
Shopsmith provides all the power you'll 
ever need for even the toughest jobs. 
And thanks to its exclusive speed dial, 


Imagine ! Five major power tools 
in less space than a bike ! 
you can change speeds without ever 

shutting off the motor. 


After about an hour's practice, you'll be 
switching tool operations in less than 60 
seconds. You'll be able to perform dozens 
of operations like sawing, rabbeting, 
beveling, mitering, arooving, concentric 
drilling, spindle turning, doweling, edge 
sanding and metal drilling. When you're 
ready to do more sophisticated operations 
like mortising, dadoing, shaping, routing, 
molding and more, you'll find a full 
range of hard-working Shopsmith Ac- 
cessories available to help. 


Send Today for Free Facts 


With the Shopsmith Mark V, you get 
more convenience, compactness and 
versatility for less money than you could 
with any combination of comparable 
individual tools. But that isn't all you get. 
With the Mark V, you'll get precision, 
too. Thanks to Shopsmith's exclusive 
Versa-System, it even lets you do many 
things you just can't do with other tools. 
Thats why thousands of people with 
more than enough space and unlimited 
budgets still choose Shopsmith ! 


Find out why the Shopsmith Mark V 
should be your choice, too -- whether 
youre just getting started in woodworking 
or been at it for years. Discover how you 
can actually put the Mark V "through its 
paces" — in the privacy of your own 
home — for a full month without ever 
risking a cent ! Mail this coupon today 
for the free facts ! 


Dept. 1897, 750 Center Dr., Vandalia, OH 45377 


The Mark V is a lathe 
of exceptional capacity 
(above) and a 10" table 
saw (right) with a 314" 
depth-of-cut and a 48" 
ripping capacity. 


It's a 12" disc sander 
that will do things that 
other sanders wont 
do...like finishing edges 
to precise dimensions. 


It's a horizontal boring 
machine that makes 
perfect ling really 
easy | The Mark V's 
exclusive feed stop 
assures identical hole 
depths. 


It's a 1614" variable- 
speed drill press with 
built-in jigging features 
that make boring screw 
pockets and even round 
stock a "snap"! 


i 
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§ Dept. 1897, 750 Center Drive, 
Vandalia, Ohio 45377 

i Yes, please mail me your Free Information Kit 
on the Shopsmith Mark V. | understand there is no 

f obligation and that no salesman will visit. 


к Мате 

f Address __ 

B. 
City 

j | 
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NEW HIGHER DISPLACEMENT 235 
Impressive new 160 CID thrust that planes 
big boats and big loads, and delivers a 
quick, powerful throttle response in heavy 
going. The new economy power 
alternative for boats to 30 feet. 


NEW V-ENGINE PORT INJECTION STARTING 
Fires an atomized starting fuel charge 
directly into the combustion chamber. 
Starts the engine in any trim position. 

Virtually ends flooding. 


NEW EVEN-FEED IDLING 

New Center-point fuel pick-up and new 
crankcase fuel re-cycling assure a uniform 
fuel flow and smooth idling in any 
runnable trim position. 


HIGH PERFORMANCE 60 HP 
An all-new concept in loop-charged 
powerhead design that delivers new 


WHERE THE GOOD THINGS 
HAPPEN FIRST. 


mid-range muscle and increased high-end Ж a n 


k EVINRUDE £ £z 


NEW SUPER-DELUXE 7.5 HP 

The big news in take-along power. A 
smooth and quiet high-torque twin with 
Firepower electronic ignition, Air lift 
carburetion, twist-grip throttle, gearshift, 
pre-set trolling, quick-set trim, and shallow 
water drive. 


AN EXTRAORDINARY NEW 4.5 HP 
Most of the features of the new 7.5 in a 
quiet, water-cooled twin with built-in tank. 


NEW WAYS TO MAKE FUEL GO FURTHER 

Free from your Evinrude dealer. A new 
Evinrude booklet that tells you how to set 
up and run your rig for maximum mileage. | 
Ideas that can cut your fuel cost and 
extend your boating enjoyment. 


PRODUCT GROUP, OUTBOARD MARINE CORPORATION first f т outboards 
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7" Cutting 
ana Installing 
window glass 


To snap glass in two after scoring, hold it in 
both hands and bend slightly downward. 


Each edge of glass that is cut should be 1 inch 
smaller than the sash for easy, proper fit. 


Triangle points (being placed in window) hold 
glass while glazing compound is applied. 


If the sound of still more breaking glass 
tinkles in your head when you consider re- 
placing a shattered windowpane, just 
remember one thing: It's not as hard as 
you think. 

To cut standard window glass (0.09 inch 
thick), you need a sturdy, flat surface, cov- 
ered with layers of newspapers to cushion 
the glass. Measure the sash and cut the 
glass slightly smaller than the sash for 
easy installation and to account for irregu- 
larities in the sash. 

Put a drop of light oil on the cutting 
wheel before you start; then, using a 
straightedge as a guide, and with moderate 
downward pressure on the cutter, let the 
cutting wheel rotate along the edge. 
(Dampen the back of your straightedge so 


it won't slip on the glass.) Score with one 
clean, continuous stroke. 

"You can hear and feel the cutting wheel 
scoring the glass," says Howard Dubano- 
wich, sales manager for glass-cutting 
equipment for Red Devil, Inc. "What you're 
doing is breaking the surface tension of the 
glass." 

You should snap the glass in two while 
it's still "hot." Hold it firmly between the 
index finger and thumb of both hands and 
bend lightly (top photo). If you need to trim 
only a small section of glass—say, an inch 
or less—score it as usual and use a pair of 
flat-jaw pliers (or the notched handle of the 
glass cutter) to grip the waste side of the 
score line, and snap off the unwanted strip. 
(Repeat the cutting process for each edge of 
glass to be cut, and store any sizable scrap 
pieces for use the next time a baseball 
crashes through your window.) 

To prepare the sash, gently chip away 
the old, hardened putty, and remove the 
glazier's points; then take out the broken 
pieces of glass. For this, you need safety 
gloves and protective eye goggles. (Work 
from the side of the sash that has the rab- 
bet the glass fits into.) 

Scrape the inner frame thoroughly with 
a putty chisel or putty knife, so that the 
new pane will fit flush. You may want to 
coat the rabbet with a layer of outdoor 
paint to create a better bond for the glazing 
compound and prevent the moisture of the 
compound from being absorbed by the 
wood. 

To fit the glass in the window, you need a 
high-quality glazing compound (this is 
preferable to putty because it's easier to 
apply and wears better over time, accord- 
ing to Dubanowich), eight to 10 triangle or 
push points, a sturdy putty knife, and a 
small container of water. For working with 
glazing compound, the temperature should 
be between 40-75 degrees F. 

Place the glass in the sash, using a cou- 
ple of glazier's points per side to secure it. 
Then, with the putty knife, dig some com- 
pound from the can and roll it into a pencil 
shape. Apply this to the pane, and slope it 
from the glass up to the top corner of the 
sash rabbet. (If you wet the putty knife 
first, the compound won't stick to it.) After 
you apply the compound all around the 
pane, let it dry, and your glass is securely 
in place. 

(Replacing picture-frame glass is similar 
to replacing window glass, except, of 
course, that you don't use glazing com- 
pound. Secure the glass in the frame with 
brads or triangle or push points.) 

Happily, glass replacement doesn't have 
to be a shattering experience, after all. 
—Alice Garrard 


Complete Start-Up 
And Operation Manuals 
On The Following 
Businesses Available 


Prepared from actual operating businesses 
Exact profits & costs 
Case histories » Inside details 


Tune-Up Shop Handcrafts Co-Op 
Do-It- Y. eo eee Backpacking Sho 
-It-Yoursell Auto Repair Shop ing Shop 


Discount Fabric Shop 
Paint & Wallcovering Store 
Christmas Tree Lot 
Christmas Omament Store 
Tropical Fish Store 


Auto-Parking Service 


| Ten-Minute Ой Change Shop 
| "MINUTE C Ca | 
Sali-Sarvica Gas Station 
| Car Wash 
Viny!-Repairing Service 
Used Car Rental Agency 
Automobile Detalling 
Pizzeria RON E Apparel Shop 


Shell Shop 
Do-it-Yourself Framing Shop 
Lingerie Shop 
Window-Washing Service 
Instant Print Shop 
Quit-Smoking Clinic | 
Tool & Equipment Rental Service | 
Parking Lot Striping Service 

| Janitorial Service 


Carpet-Cleaning Service 
Day-Care Center 
Weight Control Clinic 


Home Insulation Contracting 

| T Answering Service 
Custom Rug Making Exterior Surtace Cleaning 

Hot Tub Manufacturing та ^ i — à 

Burglar Alarm Manufacturing ! Fee Real Estate Agency 
Burlwood Table Mfg. Travel Agency 

Chimney Sweep Service 

Cross-Country Trucking 
Security Patrol Service 

Maid Service 


& Retail Store 
Sculptured Candie Making 
Dive-For-A-Pean Shop 
Balloon Vending 
Computer Handwriting Analysis | Coin Laundry | 
Flower V Energy Loss Prevention Business | 
Mail-Order 
Swap Meet 
Art Show Promoting 
Pet Hotel & 

Adults-Only Motel 

Mini- Warehouse 
Psychic-Training Seminars 
Rent-A-Plant * 


Bonsai Collecting 
Lie Detection By Voice Analysis 
Homemade Candy Stand 
| Seminar Promoting 
Teachers Agency 
Import & Export 
Liquidated Goods Broker 
Candid Keychain Photos 
Coin-Op TV 
Bi Plastics-Recycling Center 
Liquor Store Do-It-Yoursel! Cosmetic Shop 
Antique Store Pet wy 
| T-Shirt Shop Do-It- Yourself Framing Shop 
Private Post Office 
Flat Fee Real Estate Service 
Rental List Publishing 
"Who's Who" Publishing 
Newsletter Publishing 
Free Classified 
Newpaper Publishing 


| Athietic Shoe Store 
| Skateboard Park 
Roller Skate Rental Shop 


Earring Shop 
Sunglass Shop 
Mattress Shop 


Computer Store 

Gift Shop 

Women's Apparel Shop 
Used Bookstore 


American Entrepreneurs Association 
631 Wilshire Blvd., Suite B-147 
Santa Monica, CA 90401 


FREE 32-Page Catalog 
(With Full Descriptions) 


| American Entrepreneurs Association 
631 Wilshire Blvd., Suite B-147 


- Santa Monica, СА 90401 

j Please rush me my FREE Catalog of Start-Up 

i & Operations Manuals on the businesses listed above. 

[Name вг 

| Address — |— — ~- TNT m Re چ‎ 7 
City ee a 
Stale. |JZip. ڪچ‎ ets 

i g 8:147 | 
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Keys and locks 
—why they dont . 
always work together 


By DENISE GREEN 


You take it for granted: You put the key in 
the lock, turn it halfway around, and the 
bolt clicks open. 

Simple, but if you've been doing that rit- 
ualfor years—with the same lock and key— 
you may be in for a surprise. Mechanisms 


Keys that work 


wear, and in time you find that a little jig- 
gling is needed to gain entry. Finally, the 
lock won't work at all. 

It's not uncommon. But the cure is not a 
key replacement. In fact, a new key will 
often leave you worse off than when you 
started. 

Why? Ав shown in the drawing, a key's 
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Keys that don't 
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SIDE CUTAWAY 
VIEW 


The correct key inserted into the lock cyl- 

inder pushes each pin set up to the height 

necessary for it to split—half of each pin turns | 
with the cylinder; the other half stays in the 

shell. When all the splits line up, the cylinder 

turns with the key and the lock opens. 


ШШШ 


SIDE CUTAWAY 
VIEW $ 


The wrong key may пої even get into the cyl- 
inder —the shape of the key must first match 
the cutout entry into the cylinder. But even if it 
does match, the key's notches will not push all 
the pin sets into position. One or more will be 


` - above or below the split point; the cylinder | 


won't turn. 


Copies aren't perfect: Copies of copies, origi- 
nating from the bottom key, were made on the 
same machine. The third (middle) and seventh 
(top) duplicates show visible notch differences. 


bumps and crannies determine the height 
of each pin set. The length of the pins can 
vary from 0.115 to 0.360 inch, depending 
on the key and the lock brand. Obviously, 
with those small dimensions, it won't take 
much to affect tolerances. Ав the key and 
pins wear, the split between pins may no 
longer fall precisely on the cylinder edge. 
One may "hang" until you jiggle the key so 
this stubborn pin works its way into place. 
But when the tolerance becomes too great, 
or more than one pin hangs, you may find 
yourself on the outside looking in. 

Get a new key? No. Not only won't it help 
(if the fault lies in the pins), but it could 
make things worse. No matter how skilled 
the locksmith, a duplicated key is never an 
exact copy. Differences as little as 0.002 
inch—too small for your eye to detect —can 
prevent a lock from working. Result: A du- 
plicate (of a key that works when jiggled) 
may not work at all. 

In the early stages of wear, a spray lubri- 
cant such as WD-40 or LP#1 may help. 
These may allow the pin (or pins) to slide 
more easily into position. Under more se- 
vere conditions—such as when you can't 
get in—the lock can be repinned. 

There are two types of repinning. The 
first one simply replaces the pins with new 
ones to match your key. The second type; 
called rekeying, is less expensive and re- 
places both pins and key. This can be done 
on about 90 percent of the locks used today, 
at a fraction of the cost of a new lock. 

In some cases, especially if you must use 
a great deal of pressure to turn the key, the 
lock or key may not be at fault at all—the 
latch may not be fitting properly in the 
strike plate on the door jamb. Move the 
plate forward or backward until the lock 
works easily. 

Finally, if all else fails and you've decid- 
ed to change the lock, shop carefully. Look 
for strength in the design before paying for 
its resistance to "picking"—80 percent of 
illegal entries are forced, and most locks 
are broken, not picked. 


Pyramid Lake, Alberta, Canada 


Enjoy the light, smooth whisky thats becoming Americas favorite Canadian. 
Imported Canadian Miste 
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Share some tonight. 
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F steel rivets. 


Parker Manufacturing Co. 
Worcester, MA 01613 


CENTRAL 
WOOD HEAT 


Now, combine the economy of wood 
heating with central-heating conven- 

ience. The Woodmaster Supplemental 
Furnace easily ties in with your pres- 


ent oil, gas or electric furnace 


needed. Beat fuel short- 
ages and high costs. 
Mail the coupon 
today. 


. по extra ductwork 


WOODMASTER 
SUPPLEMENTAL 


FURNACE UNIT 


“SUPPLEMENTAL FURNACE # 


зу <=> SUBURBAN 


P.O. Box 399, Dayton, TN 37321 
Please send me complete information on 
the Woodmaster Supplemental Furnace. 


Name 
Address 
City — State 21р 


irs 
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New and revolutionary! Reduces 
manual effort. Operate it with one hand 
— the gun grips each rivet continually 
until the job is completed. Perfect for 
hard to reach areas. 
Uses Ye”, 5/32" and 3/16” 


“HYDE Surface Preparation 


28 Pages, 130 lllustrations, Easy To 
Follow Instructions Show How-To * 
Tape Drywall e Remove Wallpaper e 
Hang Wall Coverings e Remove Paint e 


Prepare Surfaces For Painting 
Decorating * Build Brick/Block Walls e 
Plus Many More Do-It-Yourself Tips e 


SEND $1.00 


Hyde Tools, Dept. А 
ZS Southbridge, МА 01550 


Experts tips on 
hammering 
safety 


Мана мец inem tops expen list ofo pre- 
cautions when using hand tools. Second guide- 
line: Use the right tool for the right job—here, a 
bricklayer's hammer for chipping mortar. 


Choosing the correct-size tool is as crucial as 
choosing the right tool for the job. Diameter of 
the striking tool's head should be at least % in. 
larger than the head of the struck tool. Ball-peen 
hammer shown is right size to use with cold 
chisel. You could also use a small hand sledge, 
but never a nailing hammer—the danger of 
chipping is too great. 


Everyone knows how to use a hammer— 
but how many people know how to use one 
safely? According to the Consumer Product 
Safety Commission, some 30,000 hammer 
users are injured annually—and mashed 
thumbs aren't counted. The most serious 
hammer-related accidents are eye injuries 

Continued 
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The roof on this house is made of a new kind of non-wood shingle. The edges are thick and 
irregular, so they cast deep random shadows. The color is soft and muted, so it blends naturally 
with the architecture and the surroundings. " 

Today's asphalt roofing shingles are among the finest products made in America. Some are made 
with a fiberglass base. All are handsome, durable, economical, and highly fire-resistant. And you 
have a wide spectrum to choose from, in a palette of colors to complement your home's exterior. 
Wherever you live in the West, today’s roofing shingles fit in with any setting or architectural 
idea. Use them when building or remodeling. 


Asphalt Roofing Manufacturers Association 
414 Jackson Square, San Francisco, CA 94111. 


Today’s Roofi 
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-OR THE PHOTOGRAPHER: BEGINNING ASTRONOMER: 
-OR THE HOME WITH A VIEW: FOR THE NATURALIST: 


| he Celestron 90 is the most compact 
und lowest-priced member of the Celes- 
топ family of telescopes. And, judging 
тот the overwhelming response to the 
290, it may well become the most pop- 
ular Celestron telescope. 

The C90 is unusually small and 
lightweight for its focal length 
1000mm). This — coupled with its 
unusually-low price and high quality — 
akes the C90 Astro Telescope ex- 
wemely desirable as a telephoto lens or 
ipotting scope too. Accordingly, we've 
üesigned a complete product line 
around the C90 optical system. 

The heart of the C90 series is the 
e60mm aperture, f/11, Maksutov- 
cassegrain optical system, which is 
odentical on all three C90 versions. As 
1 result, the C90 is a telescope that's 
14150 a telephoto or a telephoto that's 
also a telescope. By adding the ap- 
oropriate optional accessories, it's 
oossible to use any C90 version in 
another mode. 


The C90 Astro Telescope is supplied 
with advanced features usually found 
only on larger, more expensive tele- 
scopes — features like star locating 
setting circles, an automatic tracking 
system and slow-motion controls on 
both axes — that make using the tele- 
scope easy and convenient. The stand- 
ard ocular and Barlow lens provide 
magnifications of 55x, 140x and 200x. 

As a daytime telescope, the C90 is 
remarkably powerful. With it, you'll see 
bees buzzing in flowers 20 feet away, 
recognize the faces of friends 1%» mile 
away, read auto license plates 2 miles 
away, or identify airliners many miles 
away. 

At night, there are countless 
wonders in the night sky visible through 
the C90. The Moon, our nearest celestial 
neighbor, will display a multitude of 
craters, rugged mountains, rills and 
relatively smooth plains (maria). 


Free 4-page brochure. Or Send $2.00 
for 32-page full color catalog on how 
to select and use a Celestron 
telescope. 


elestron 


2835 Columbia Street e BOX 3578-3C e Torrance, CA 90503 e Phone (213) 328-9560 


CASSEGRAIN 
TELESCOPE 


Dealer inquiries invited 


Hammering safety 
[Continued | 


caused by shattered, flying fragments. 
The Hand Tools Institute offers several 
common-sense guidelines for users of strik- 
ing and struck tools. The major points are 
shown here, but the Institute also recom- 
mends that you review your striking tech- 
nique. To avoid having the hammer bounce 
off the target, it's best to use a tapping 
stroke when driving masonry nails or us- 
ing struck tools.—Susan Renner-Smith 
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A hazardous tool, this chipped hammer should 
be junked at once. If you used it, you'd risk filling 
the air with shrapnel-like metal fragments that 
can injure you or bystanders. Using hammers 
with cracked or loosened handles also means 
risking serious injury to yourself and others. 


The hardened masonry nails at right are a whole 
different breed from the ordinary nails on the 
left. They're fluted, made of heat-treated steel 
(not soft iron), and are highly vulnerable to shat- 
tering. These nails should be struck only with à 
light sledge (shown), or with a hand-drilling 
hammer. Never try to drive masonry nails with a 
common nail hammer. 


{Turn a part-time hobby 
i into big profits 


You'll pocket real pro- 
fits making handsome 
coachlanterns like this 
„and dozens of other 
popular wood gifts. 


1 Earn up 
to $15 an hour 
making popular 

custom wood products 


Now, a Free Information Kit tells 
how you can make $5, $10, even $15 
an hour or more spare-time in your own 
basement or workshop. 

A patented, easy-to-use woodwork- 
ing tool - the famous Shopsmith Bryco 
Router Arm - lets even beginners quickly 
turn out a big volume of beautiful wood 
products and gifts that sell themselves 
on sight, at handsome profits. 

You'll have fun making and selling 
deep-etched custom signs for home or 
business, beautiful picture frames, dec- 
orator wall plaques, coach lanterns, 
serving trays, trinket chests, and dozens 
of other popular, fast-selling items. You 
can even start a money-making furni- 
ture repair and restoration business if 
you like. It's the perfect way to turn an 
enjoyable and satisfying hobby into 
extra cash while being your own boss! 
FREE BUSINESS-ASSISTANCE PLAN 

Mail the no-obligation coupon below 
to receive, by mail, a Free Information 
Kit, "Your 'Rout' to Woodworking Prof- 
its," that tells you all about this profit- 
able opportunity. We help you get started 
with a complete, thoroughly researched 
"Blueprint for Success" that includes 
advertising materials, project ideas and 
patterns, production aids...the “works”. 
And, we'll help your business grow by 
sending you a constant flow of new proj- 
ect plans and business-building ideas. 

Don't miss getting the free facts about 
this unusually good money-making op- 
portunity! Mail the coupon today! 


Mail to: Shopsmith Bryco Router Arm Div 
__ Shopsmith, Inc.. Dept. 1951 
750 Center Dr.. Vandalia. OH 45377 


FREE FACTS KIT 
Ї SHOPSMITH, Dept. 1951 


i 750 Center Drive 

Vandalia, Ohio 45377 

Please mail me your Free Information Kit, 
i "Your 'Rout' to Woodworking Profits" that tells 

how I can make money in my spare time with 
the patented Shopsmith Bryco Woodworking 
Router Arm — including the details of your 
complete "Business Plan". | understand there's 
no obligation, and no salesman will visit. 


Cabinetmakers and professional 
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VAUGHAN 


11414 Maple Ave., Hebron, 111. 60034 


For people who lake pride in their work... tools to be proud of 
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[C] 13-pc. drill bits are made of the 35-drawer organizer Ste 
finest tool steel, precision-groundto case holds clear acrylic drawe 
exacting specifications. Sizes- for instant identification of sm: 
1/16" to 1/4" graduated by 64ths, parts, tools and accessorie 
with case. М13....:........ 6.50 16'5'"x12'"x534". C35..... 10. 


E 
Eco 


| cepe . Master 

5-pc. wrench set. Forged 

alloy steel, nickel chrome plated. MECHANIC. 

Open and box ends: 3/8", 7/16", 20" carry chest has rugged 

1/2", 9/16", 5/8”. 115655.. ~.. 3.99 heavy-duty steel construction. 
Drawer lifts out for separate use, 


locks securely when lid closes. 
20"x815"x9vo'" 900 ....... 17.95 
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— MECHANIC 
* HAND AND POWER TOOLS 


sold exclusively at 
participating 


| Master 
MECHANIC. 
Professional Tool Chests. 
Exclusive "strongbox" con- 
struction of heavy, rein- — 
forced solid steel. Designed 
to stack or use separately, 
both have maximum-secu- 
rity keyed cylinder locks. 
[E] 6-drawer chest. 15x 
| 26x132" deep. 1806. 74.95 _ 
| [F] 3-drawer cabinet. 3312x 
26*х18'' deep. 1903. 99.99 


[1] Master MECHANIC bench grinder use} 
two 5x12" wheels, covers remove for eas 
change. Has adjustable tool rests, direc’ 
drive motor, permanently lubricated bea 
ings, 3-wire cord, UL listed. C3560M3. 32.4 


Lu 


Master 
MECHANIC. 
|J] 36-pc. tap and die set cuts Na- 
tional Coarse and Fine threads. 17 
taps, 17 dies, die stock and tap | 
wrench in fitted case. Т036 .... 29.95 


Master „Ж. a 
MECHANIC.: | | 
[б] 8-pc. screwdrivers, most- 
wanted sizes, have precision- 
ground tool steel blades, jumbo 
handles for more turning power, 
greater comfort. ТТВ ...... 4.95 


[H] 7-pc. sabre set has 3 wood- 
cutting blades, 3 metal-cutting 
blades, 1 fine-finish scroll blade. 
Universal V4" shanks. E117 . 1.99 


Master 

MECHANIC. 
к] 49-pc. multi-drive socket set include 
essential mechanics’ tools of alloy stee 
heat hardened and tempered, nicke 
chrome plated. Eight М" drive socket: 
seven 3$" standard and seven 36" dee 
sockets; nine 12" sockets plus ratchet: 
spinner and reducing adapters, exte 
sions, hex keys and more. 13749... 59.5 
(not shown) 22-pc. V4" and зв" driv 
socket set in fitted case. 13722..... 21.8 
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Master А 
МЕСНАМІС. 

[L| 5-pc. router bit set made to 
exacting tolerances from high- 
| | speed steel. Corner round, vein 
| | and V-groove bits plus М” and 


M] 6-рс. propane torch has a brass MP л. MECHANIC. — 

valve for lifetime efficiency. Includes burn- BI a | | 8 TA _ [N] Electric glue gun bonds wood, 
er assembly, З tips, lighter, and 26.7-02. | tile, leather, cloth, paper, etc. in 1 . 
fuel cylinder in steel case. ММ99-65 11.99 minute, without clamping or waiting / | 


ï Master | » to dry. It melts and applies water $999 
= | MECHANIC. | | 


-. proof caulking, too. 207MM . Tt. " : 


ee 


aj , QUALITY AT WORK · 


lm Pat Summerall for Master MECHANIC and True Value 4 ањ 

- Hardware Stores. Master MECHANIC tools are made іп the USA p" | 
exclusively for True Value Hardware Stores and carry this customer | са 
satisfaction policy: If any Master МЕСНАМІС tool fails to perform as 
you would reasonably expect, return it to any participating True Value 
Hardware Store for immediate replacement. Assure quality and 
dependability on the job, with Master MECHANIC. 


There are over 5,000 True Value Hardware Stores in 10-gal. Wet & Dry Vac cleans 


= 50 states. Look under "Hardware" in the Yellow Pages. а everything from wood chips 
| „ to flooded basements. Unique 

^» tank design allows free air 

М | (. flow, maximum efficiency. 

` d uM .-- Develops 1% hp, UL listed. Use , 
| Du ou d ^ sindoor or out. MMP800-10 ... 47,88 · 


AES ч 
„ө. 
а 
ET. 


5 ET [P] Quality cross-cut saw, manufactured from 
: t. ue tough chromium alloy steel, with teeth bevel-filed 
Eu t 5 and precision set for accurate cutting. 11130 6.49 


ү. | — 7 [Ql Precision mitre set. 24" 11-pt. Back Saw 
p e | E re glides on 8 adjustable steel rollers, locks at any 
Wie —— w— .. angle 0-90". Saw guides 1112” apart for accuracy; 
RE base and pivot arm fully support work. 36241 57.95 


(А! 48" professional level of kiln-dried 
mahogany, fully protected in brass bindings. Vials 
are sealed against dirt and moisture. 5BHHTT. 22.95 


100' professional tape, steel 
e winds smoothly on nylon drum _ 
long life, positive action. 16" cen- - 
peed marked. ММРТ00 . ‚ 10.95 
ur finest hammer. ARTES E 
ign packs more power, fiberglass 
idle absorbs shock. Fine-grained , 
el head. GI6TT. ..... Sante rd 7.95 
25' automatic rule, positive toggle 
«s blade in place, shock absorber 
vents end hook damage. Self- 
usting end hook. MMP325. ... 8.95 
Wood chisel set includes 2", 34" — 
1 1'' blades. Drop-forged steel, 
und and honed to keep a keen 
je. Hi-impact handles. 30077 . 7,75 


[ER & COMPANY, 100% Member- Owned warehouse distributor serving over 5000 те Value Hardware Members who own their own stores, set their prices and reserve the right to limit quantities, Because 
cipating True Value Hardware Stores vary in size and merchandising policies, some may not stock all items shown. Prices may vary: and are subject to change without notice. Prices expire Nov 8; 1979. 


GO DEYOND HANDLING 


THE NEW 1900 CITATION" 


SERIES BY SKI-DOO 


Introducing the Sport 
WN Sled. The 1980 Citation 
i SS. The newest, hottest 
thing in the lightweight class. 
And the most surprising 
performance snowmobile ever 
to hit the snow. 


Surprising, because it 
weighs just 552 pounds yet 
packs the punch of a 368.5 cm5 
Bombardier" Rotax twin engine 
with fan cooling and dual 
Mikuni carbs. 

Surprising, because it has the 


sophistication of Blizzard* per- 
formance technology. All that 
power is turned neatly into torque 
by & new power transfer shaft 
апа square shaft clutch. And the 
new jackshaft is fixed in position 
for virtually perfect alignment. 

The resulting response from 
the throttle is so far beyond 
anything you ever expected that 
the “SS” will dazzle you from the 
very start. 

For a real sense of balance, a 
lightweight aluminum and steel 
chassis with a low, stable center 
of gravity combines with a ski 
stance that’s offset to a full size 
52-1/2 inches. 

The Citation 55 senses your 
movements, responds to mere 
shifts of your weight. Shocks on 


Or the economy sized Citation 
5500. А new 268.7 cm Rotax fan 
cooled engine with a single cyl- 
inder and single Mikuni carb for 
low vibration, low price and a 
whole lot of fun. 

The 1980 Citation series. Go 
with performance sled features. 
Performance sled speeds. At a 
weight and price you can handle. 


the skis and Torque Reaction Go beyond handling. 
slide suspension smooth out PRICES START AS LOW AS 
the ride, just like the bigger $1,899 (UNITED STATES). 


machines. The 1980 Citation SS. 
Or the new Citation 4500. 

Single carb economy with 

full size performance features 

and full size luxury. 

Like a two-up seat and oil 

injection.All for an easy 

to come by price. 


со е е 


World's #1 wanton snowmobile 


"-"——enerkso0t(Bomopscber 140 611 Вата bee i^ Bomieoiwe Hd 0/08 


Build better value with world-famous 
Heathkit Electronic Products 


‘FREE 


KIT 
CATALOG 


Read about the world's largest 
selection of fun-to-build, money- 
saving electronic kits — plus 
educational programs so effective 
they're guaranteed! 


WW 


| 


М 
MY 
\ 


\ 
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= NEW! all-in-one Nearly 400 quality electronic kits including: 
D | Computer System 

Desktop computer with 

Terminal, Floppy Disk, and 

Keyboard in one compact 

unit. 


NEW! Deluxe Metal 
Locator 

Adjustable discrimination 
for finding any kind of 
metal, 


NEW! one- 
Button Dialer 
Real convenience 
for any telephone. 


NEW! Low- 
Priced Multimeter 


Great for hobbyist 
or service bench. 


NEW! DC to 5MHz 
Oscilloscope 
Low-priced scope 


great for TV 
SPrVICP, 
NEW! cw 
Transmitter HEATH чес кыела RAP 
Deluxé transmitter ! Hea ompany, Dept. - 
NEW! Auto- with famous Heath Ше ME Benton Harbor, Michigan 49022 
Ranging Digital value, 
Multimeter 


Please send me my FREE Heathkit Catalog. 


Automatically se- | yet 
NEW! x-v Chart | am not currently receiving catalogs. 


lects proper range 


for best measure- - Recorder 
ments. Two channels for 
comparison Name 
plotting. 
Address 
If coupon is missing, write: 
Heath Company, Dept.016-580 Benton Harbor, MI 49022 CI ccu Lord cM LL cc ss 


Heathkit products are displayed, sold and serviced coast-to-coast at | j 
Heathkit Electronic Centers (Units of Schlumberger Products Corpo- CL-708 ما‎ 
ration). See the white pages of your phone book. 


Heath Company Ad No. CL-708, 1 page, 2/C (Standard 4А Red), 7 x 10" 


Here's everything 
you need tobea 
successful sign-maker. 


Now you can start your own sign-making business with the New 
Hermes Engravograph. This one versatile machine lets you engrave 
all kinds of attractive signs. Quickly, easily, and very profitably. 

` Signs for stores, banks, hospitals, you name it. The Engravograph is 
no bigger than an electric typewriter, so you work almost anywhere. 
And its cost is so small, it pays for itself in no time. You can learn to . 


operate it in minutes. 


New Hermes will also help get your business started. We'll cut all 
sign materials to your specifications. And we stock all the sign 
materials you'll ever need. New Hermes. BB 


The source for all your engraving needs. 


13 эко MRE CHARLES 2. MANDEL a 
DCTOPER 1977 

uut Fi Jub NN. 
| RECEPTION. a 


— M pape 
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_ Save Water 
| pm With A Toilet Tune-Up. 
b Ela Just one leaking toilet can waste 

(P A up to 78,000 gallons of water each 
le $, '| year due to a defective tank mech- 


| anism. Why go on wasting water! 
m ' Write for your free Tune-Up Brochure. 
FLUIDMASTER, INC. 


Р.О Box 4264, 1800 Via Burton Dept. PS Anaheim, California 92803 
D Bee RE Jd E B3 — 31. ee 3 Jd ee 


LEARN 
MEAT CUTTING 


Train quickly in 5 short weeks at Toledo 
lor а bright future with security in the vital 
meat business. Big pay. full-time jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWNH! Time payment plan available, Di- 
ploma given. Job help. Thousands of puc- 

OUR EAR! Send 


approved. БД ERR „ Ма 
0197T, Dept. 51-V, 33 М. Superior, Toledo, Ohio 43604. 
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20 Cooper Square, New York, NY 10003 
Phone (212) 777-3080 


 ACTWAY 4 


NL. 


is — T ERE 
the Falcon vi be $4.95 Es. 


HAND CRAFTED RazorSharp i A -.55 Hndl. 
Vanadium Steel Rustproof Blade. =- X. 
Non-Slip Handle With Nickle Silver <А. 

| Bolster and Hilt. The Blade Opens * ~N, 

| Smoothly and Locks firmly into position. s * 

| Excellent for small game and general use. ©” 


Guaranteed! 

Return for re- 

fund if not fully 

satisfied. m. 
| 4" closed 7" overall. 


WESTBURY SA 
373 MAPLE AVE. Dept. V-10-Ps WESTBURY, N.Y. 11590 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


Safety is using 
the right vise 
the right way 


Since it’s anchored to a workbench, the 
shop vise isn’t usually considered a hazard- 
ous tool. But unless it is properly used— 
and properly mounted—it can cause injury 
to you and damage to your materials. 

There are seven basic categories of vises, 
according to the Hand Tool Institute—an 
association of American and Canadian 
manufacturers of quality hand tools. While 
most types can be used for a broad range of 
work, it’s important to select the vise that’s 
intended for the main jobs you'll ask it to 
do, and one that’s strong enough for any 
work you'll have for it. 

The first choice for most workshops is 
likely to be the utility vise shown above. It 
usually has pipe jaws located below the flat 
jaw facings, and comes in jaw widths from 
three to five inches. The Acme thread, or 
the screw that draws the jaws together, 
may or may not be exposed. 

The second category is the machinist’s 
vise—for heavy industrial work. Then come 
the mechanic's vise for auto maintenance 
and repair; the woodworking vise (usually 
with wooden jaws) for carpentry and shop 
projects; the pipe vise for plumbing and 
pipe assembly; the milling-machine vise; 
and a special drill-press vise. 

A well-equipped home shop might well 
have a woodworking vise mounted at the 
right side of the workbench and a utility 
vise at the left. Vises need a sturdy bench, 
or other firm support to hold work steady. 
For mounting, they should be bolted 
through the benchtop, never just screwed 
to it. 

Itsimportant to mount any vise with the 
stationary jaw projecting slightly beyond 
the edge of the workbench, so the edge of 
the bench won't block any long work you 
want to clamp in the vise. 

Points to remember for safe use of a vise: 
Never use the jaws as an anvil; use jaw 
liners if there's a likelihood of marring the 


‘work; never pound on the vise handle or 


use a cheater pipe to tighten beyond hand 
pressure. Don't overtax a light vise with 
heavy work—it could break or be ripped 
from its moorings.—A/ Lees 
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Know how to fix it...to tune it...to service it...to 
keep it running right. The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


~ Know your car inside and out. 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 


information plus hundreds of the best pictures, dia- 
grams, and specifications. 
SATISFACTION GUARANTEED OR YOUR MONEY BACK 


TOTAL SERVICE MANUALS are digests of official 


perum 2 


TOTAL SERVICE MANUALS 


1713 «ALFA ROMEO 62-78 for ай Guilia, GT & Spider m mals: 8189 FAIRLANE 62-72 covers all models ssec 0050 MONZA, CHEVROLET 77.79 — manual, ‚ give car year ....$12.95 
9641 ALFA ROMEO 73-78 for all Alfetta models ... 9422 FALCON 60-64 covers all models inc Comet ................................. 1109 MORGAN 36-77 covers all 4-cyl dp TEES IRA RS RUNE pe 
9643 AMC AMBASSADOR 68-74 covers all models .. 9874 FALCON, FORD 6 64-70 covers all 6-су models ................ 9876 MUSTANG 6 65- i covers 200 & 250 ges . pacers i^ 
m ed Bigg 75-77 covers ali models ... : огр апи а V8 65.71 covers all VB models ............................ ede шм mnis ч ae чы mos б кл Ue 
YMOUTH 76-77 for all models .... 77 all ine sdn, sta wen, TC, spel... l covers ай models нн SE 
9404 ASPEN, DODGE 76-78 tor all models .. ses 7118 FIAT 124 SPORT 66-75 for tne’ spider mdis sss 8187 NOVA 69-77 covers all 6 & VE models TY diee 
7122 AUDI 100 70-77 for all models inc LOOL ......................... $9.95 | 0844 FIAT 124 SPORT 76-78 for coupe & spider тй ..................... 7107 OLDS CUTLASS 70-77 covers all inc 442 models ss 7. 
8749 AUDI FOX 73-79 covers all models . NEES ١ 9640 FIAT 128 69-77 for all models inc SL & Rally ses 0678 OLDSMOBILE covers all зданий d 74 enel RT ТГ 
1229 AUSTIN AMERICA 68-71 covers all models... 99. 8742 FIAT 131 75-77 covers all Mirafiori models ................................ $9. 0008 OLDSMOBILE 75-79 factory manua E greet year ................ $9.95 
1203 AUSTIN HEALEY 100/6, 3000 56-68 for ail models... $9.95 | 1201 FIAT 850 64-74 ali sedan, coupe & spider тї» ........... s 99. 1724 OPEL KADETT 62-73 1000, 1100, 1200 models... 3595 
0752 AUSTIN MARINA 71-75 sedan and GT models .. mene 99.95 | 0399 FIAT X1/9 73-78 .. ^ РЕНЕ 1752 OPEL KADETT 67-73, үй. 1700, а [m OH RA De SIN na 
0379 BARRACUDA & ‘CUDA 65-72 all 6 & VB models ................... $7.95 | 1073 FIESTA, FORD covers all models... o es ost 179 МАМТА ips ee coupe эченин» еи 
0503 BLAZER, CHEV 59.77 for all 2 & 4 whl dr mdis ..................... $7.95 | 0675 FIREBIRD covers ай models—67-74 ........................................ covers ай models inc Huu unen 
1007 BMW 1600 66-73 covers all models . 995 | 1149 FORD 55-67 all inc Galaxie, LTD, Custom & wagons ........... 105 obi ball AA MIT ОЕ СООО ОША Trem PEE 
1042 BMW 2000, 2002 66-76 covers all тй inc CA, CS, ТЇ ...........$9.95 | 0872 FORD 68-77 Inc Galaxie, LTD, Custom, XL & WENS ................. $ 1546 404 60.75 To Femenino Ris. 59.95 
9813 BMW 320 75-78 covers all models MEI 9369 FORD COURIER 72.77 covers all models i DOES 0878 MUERE S04 68.74 i 8 ү vare deu ME Sage 
9760 BMW 2500, 2800, 3.0 ail mdls inc Bavaria & CS ................ | 8205 FORD PICK-UPS 70-78 for all models to 3/4 ton... 97. ри Еа TEP "isis models oisinnean SE 
0883 BOBCAT, MERCURY 76-79 covers ай models .. 8204 FORD VANS 66-77 Econoline, 100, 200, 300 mdls ................... баар donc JE 8- all gasoline models ннн eg 
0504 BRONCO, FORD 66-77 all 2 & 4 whl drive models . 9436 GRANADA, FORD 75-77 covers all models... cesse covers all тод... = 
0024 BUICK 66-74 factory manual. . must give car year ooo 8677 GREMLIN & HORNET 71-77 covers ай 6 А V8 models... TD аа атон у. е а= ое 
0001 CADILLAC 61-63 factory shop manual .. . give year . 0644 HONDA 360, 600, Z— all models ..................................... 087 MA гие труна „Му, ТЕРЕТА tre 
md CADILLAC 66. -74 ай models exept Е! Dorada ................ 0885 HONDA ACCORD 76.77 . F i K MOUTH 72-7 T ux Gran, Suburban та ............ — 1 6 
6-77 factory manual... must give yea 8694 HONDA CIVIC, CIVIC СУСС 73-77 covers all models. . a YMOUTH HORIZON nn 09. 
8678 CAMARO 67-78 covers all 6 & V8 mera 8206 INTERNATIONAL SCOUT 67-73 800, А, В, ll MAIS ..........——. ds PONTIAC adi i ай models. qu z coe 
9557 CAPRI 70-76 for ali 2000, 2600, 2800 mdis ....................... 8565 INTERNATIONAL 62-75 tune & maintain all mdis .................... 489 PONTIAC TE 68-73 ali mdis inc СТО, Le Mans ................ 37. 
Уз GARG ETO anton se ШКЕТ СЕ | 106 JAGUAR SE ncn ds 2A SASE, 2A ао | а PORSCHE BU 6473 cr al mode - 
га nc WI ылыш а нй ; . a 4,34, 38. 340 a PIS | 172i РАНЫН 212 6-7 3 COVETS 88 ПОСЕ .......... PEAK — 
8212 CHARGER 71-75 covers ай models .. MM 1043 JAGUAR E-TYPE 61-72 covers ali 6-cylinder models... 8173 PORSCHE 911 74-77 includes N, S, Targa, Carrera .............. $9.95 


1590 PORSCHE 912 65-69 with 1582cc engine .............................. 
9834 PORSCHE 914 70-76 all models inc 914/6 ............................. 


0993 PORSCHE 924 76-78 . 
8208 RAMCHARGER, TRAILDUSTER 74-75 all models 


9612 JAGUAR E-TYPE V12 71-74 covers all models Seinen ere 
9399 JAGUAR XJ6 68-78 covers all models ees 
9617 JAGUAR XJ12 72-77 for all models inc Daimler. ues 
9769 JEEP 50-65 for 4 & 6 cyl station seen $ 


0383 CHEVELLE 64-77 inc Monte Carlo, El Camino ко 
0838 CHEVETTE 76-78 covers all models . PERO 

1038 CHEVROLET 29-40 covers all 6-cyl Models. A GE 
0888 CHEVROLET 49-54 reprint of factory shop. manual . E 


0051 CHEVROLET 55 or 57 reprint factory manual, give year . $19.95 8207 JEEP 66-79 for all Cherokee, Commando & Wagoneer indi. 8190 REBEL 67-70 covers ali 6 & VB models . cou E 
Opp кышны | o шшш | RR 
ü size m s. едк уа Карр ен СК 7.95 reprint factory manua : 4 i 
8187 CHEVY ЇЇ 62-77 covers all 6 & VB models т" $7.95 | 0509 JEEP CJ-5, C6, C7, 55-79 Leo $7.95 ss m i pa bln пае ENS iiime sga 
1090 CHEVY LUV 72-77 covers ай models sn $9.95 | 8856 JEEP FC150, 170 covers all front cab models . EES $14.95 ай mats inc eene Ф, 
1661 CHEVY PICK-UPS 67-78 all models & СМС. $995 | 8739 JENSEN-HEALEY reprint of factory manual . ee M ieee PATNA RRA Lote à И eame bu 
1662 CHEVY VANS 67-78 for all models & GMC ............................$9.95 1719 LANDROVER 1, 2 48-61 for all models ....... 00.99.95 1127 ROVER 2000 63.75 for of а models .. ES c s 19.35 
1145 CHRYSLER 55-71 all inc Newport, 300, New Yorker -u...un $9.95 1254 LANDROVER 59-76 covers 2, 2A, 3 gas & diesel models. ......... $9.95 9493 SAAB 95, 96 66.75 т тй m ; ТЕ 
0020 CHRYSLER 75-77 factory manual ... give year ss $19.95 | 1149 LINCOLN 55-70 covers all models... EN $9.95 1351 SARL GENE Ti C eee ee 
9588 CITROEN ID, 05 67-73 for ali mdis 19, 20, 21... $9.95 9773 LINCOLN 71-77 all models inc Versailles se $9.95 rem BAM Bis ime экеа б کیرات یا ون نتا و‎ реба 
8539 CITROEN SM reprint of factory service manual ss 19.95 | 8190 MATADOR, AMC 71-74 covers all 6 & VB models nuno c $7.95 07 ! 2-76 for al s inc EMS ess 89. 
8264 COLT, DODGE 71-77 covers all models... cc "7795995 | 0481 MAVERICK 69.71 6 cy. 170, 200, 250 cu. in eng, 37.95 SAP PARTE MO een таа ооа RUN e HH 
9422 COMET 60-65 covers all models een РАНЕ ТИНА . 37.95 8211 MAVERICK 72-77 covers all models sss чанам, 87.95 8058 SUBARU 70 {ызы ч ^ models наны $3.95 
E | : er a -77 itla Mass creo EEE Do 7 20 Le PN covers al models RES meine МЕЕ 1 5 0853 SUNBEAM ALPINE 55.56 bri 34 Ze СТТ 777$995 
DODGE Covers à models a A HL LO MAZDA covers hh coupe ME: cu ee | Т шты ee Ce ge ee nr ; 
0477 CORVAIR 60-69 covers all models ee rescue 88 0371 MAZDA RX-3, 100 70-74 covers ай models... cs $9.95 e чеде agg н el талша! ..................... pes 
0478 CORVETTE 57-65 covers ай 283 & 327 models |... $9.95 | 0444 MAZDA 71-78 nd des RX4 and Cosmo models. Lc $7.95 MANS all models ............................$7. 
9481 CORVETTE 56-76 covers all 327, 350, 427, 454 models... $9.95 | 9941 MAZDA ВХ? 78-79 .............................. ~ $9.95 iu SEMEL ا‎ T шоме MM ccce mies E 
1756 CRICKET PLYMOUTH 70-73 also covers Avenger ................$995 | 0880 MAZDA PICK-UP. 22. 75 B-1600 & rotary eng. MOS. .............. $7.95 Aare Teen My күн edu GS REE UN 
ge DATRUM Fig E 76 covers all models ..................................$7.95 ae auo ipod s 78 covers all models esses 5 n 2135 TIIDT UA eae kendra ae men тропе... b 
Covers all models يدود يات دو پا‎ нанне $9.95 MAZD 1 1 67- fa Covers all models а td mra ied RPA eat” н f Een pet pra ati ыны ыар ттар eroi o at aa wh be ha t oir 
1164 DATSUN 2005X 77-78 covers all models ..................................$9.95 1009 MERCEDES-BENZ 190 59.68, B, C & 200 models ........... $9.95 Mus ica COROLLA 75-77 all including 5-speed ............ көлен. ape 
8065 DATSUN 1200, B210 68-78 covers all models .......................... $9.95 1027 MERCEDES-BENZ 57-67, 19051, 190d, 300d, 600 ............... $7.95 CORONA 68-76 covers all 4-cy models ........................ . 
8127 DATSUN 2407, 2607, 2807 70-78 covers all models. ............... $9.95 1746 MERCEDES-BENZ 220 59-65 covers all MAIS sees $9.95 pes ТЫШЫ mente ж? 72-74 fr al 6 cyi mdis. peus 3995 
1551 DATSUN 510 68-73 covers all sdn & wagon mdis ...................$9.95 | 9483 MERCEDES-BENZ 220 68-72 mils except Diesel sse $3.95 Sree TAA TAM COREL OE thie up models ... GERONA TT 
des DARUM 210 $e DONE occa Uni apace cie A 1747 MEMEDE ENE 2n 63-68 inc. 2305 & SL ........................... n 0587 TRIUMPH STAG 20a covers all models ..................... $9.95 
TSUN 610 68-76 covers all models ......................................... $9.95 1748 MERCEDES-BENZ 250 65-68 covers all models... .95 РЕ кы ы ciere ine netter det А 
0935 DATSUN 710 73-77 covers all models ...................... 59.95 | 9484 MERCEDES-BENZ 250 69-72 covers all models —............-. $9.95 MP E E e igi гои و‎ rei тины ap 
8271 DATSUN 810 77-78 covers all тойе<.......................................$9.95 9485 MERCEDES-BENZ 280 68-72 covers all models „nenien .. $9.95 -74 for ай models plus Vitesse ....................... . 
1258 DATSUN 311 1600/2000 SPL & SRL тобе... “$10.95 | 0416 MERCEDES-BENZ 68-73 inc 280, 300 & 350, 450 V8 mdis 5895 | 0927 TRIUMPH TRE, TRS, TRA 52-67 for all ne Ras vt Ó—À no 
8430 DATSUN PICK-UP 68-74 for all 521, 520 models... . $9.95 8439 MERCEDES-BENZ 74-79 Covers all models inc Diesels ................ $9.95 8693 TRIUMPH TR7 75-77 inc TR250 .................... $9.95 
9297 DATSUN PICK-UP 75-77 covers all PL620 models _........ 59.95 1149 MERCURY 55-70 covers all models аанын _ $9.95 SIS VALIANT EE US ALTUS NC AT a tees о 
1145 DODGE 55.71 ай inc Coronet, Monaco, Polara ..........................$9,95 9773 MERCURY 71-77 for all models inc Cougar ................................. $9.95 БАЙТ MEA 2273 TAG COE CE Lie cs ded رر‎ Por 
0871 DODGE 72.77 for all Monaco & Polara models... ecce $7.95 1105 MG ТА, TB, TC, TD, TF 36-55 на -. $9.95 kd de spiri models ..................... s. 
1259 DODGE OMNI 1978... s $9.95 1098 MG MIDGET 58-78 covers all models ..................... —— 89.95 oen acest, (erstatten rinm tette : 
8208 DODGE RAMCHARGER 74-75 covers all models... $7.95 | 1106 MGA, МОВ 55-68 covers all models inc twin cam wun... $9.95 Spee Mee TORET Тат NI OMA cc Kê nant ы: 
8564 DODGE PICK-UP 65-75 service/maintain all 2-wh! drive ............. $7.50 1720 MGB, MGBGT 69-79 all roadster & coupe models ....................... $3.95 8456 VOLKSWAGEN BEETLE 58-71 ali mdi KG. й n $8.95 
Hn Danes — rs vw gs ali 4. yi vise EMEN ч 30 8396 Moc арй! of factory тапш! CIE nene 21992 7201 VOLKSWAGEN BEETLE 72.77 um diis sa Kn кыр үзе 
1 mdis & Ріут. ssi „$7.95 covers all m inc Mini-Cooper. ....................... И Rte bn ett EAEE арар З RI Жы ы cu e og leit glee A 
8192 DUSTER 70-76 for all models inc. Жат ee ee 1.8795 | 9436 MONARCH, MERCURY 75-77 for ай models .. nuu 87.95 6010 VOLKSWAGEN RABBIT, SCIROCCO 74-79 all mals inc Diesel ..$16.95 
7130 VOLKSWAGEN BUS Q5 18 M сетш, von T - 71998 
8-78 all cam van, tra et 
GENERAL INTEREST BOOKS 9482 VOLKSWAGEN TYPE-3 62-73 Жолун. Fastback 39.95 


0743 CHILTON AUTO REPAIR 72-79 for all American cars. 514.95 
1775 CHILTON AUTO REPAIR 68-75 Reg. $12.95, Special .................. $6.95 
1763 CHILTON AUTO REPAIR 54-63 for all American cars. ...............$17.95 


8561 CHILTON TRUCK REPAIR MAN 61-71 for all 44-24% ton mdis $19.95 
0445 CAR ECONOMY TUNING GUIDE getting most from the least ...... $2.95 
0979 FLAT RATE MANUAL 66-75 all mech & elec reps US cars. ....$14.95 


7125 AUTO AIR CONDITIONING... service & repair all ... $6.95 
8726 TRANSISTOR IGNITION SYSTEMS covers them all .. $5.95 
td MORE MEER GUIDE How to do it ri t $5.95 

9 INTRODUCTION TO TUNING. what it is & how to $2.95 
3622 HOW TO TUNE YOUR CAR good for all cars 1. 94.95 
8859 GM DIAGNOSIS MANUAL for ай GM-built cars . —— 95 


1712 BASIC AUTO REPAIR MANUAL à must for те бак ыны. $5.95 


1707 BASIC BODYWORK & PAINTING . $3.95 
1711 BASIC CARBURETORS & FUEL SYSTEMS .. $3.95 
1706 BASIC CHASSIS, SUSPENSIONS, BRAKES $3.95 


0791 BASIC ENGINE HOTROODING dese ETERA 


1708 BASIC IGNITION & ELECTRICAL SYSTEMS .. — г: 
0680 BASIC AUTO TROUBLESHOOTING for ali cars sess $3.95 
8359 BRAKE SERVICE GUIDE for repairing all types & makes ............ $5.95 
0889 FUEL INJECTION MANUAL covers all systems through 1972 ..$14.95 
9411 HOLLEY carbs, all 2 & 4 bbl., tune & rebuild... $5.95 
9652 ROCHESTER carbs, all inc 4MV Quadrajet ... — m | el 
9666 SOLEX CARBURETORS all 1 & 2 barrel downdraft мш $2.35 
6354 SU CARBURETORS tune & rebuild all to 1976 .. .., $5.50 
9423 STROMBERG CD CARBS lune/rebuild all to 1976 .. $6.50 


0734 WEBER DCOE overhaul manual... — $4.95 


1153 WEBER CARBURETORS theory & design .. $3.95 
9803 WEBER CARBURETORS tuning & rebuilding all .. о: 83.995 
0827 AUTOMOTIVE REFINISHING best paint book yet . ыкы A | 
8425 MINOR AUTO BODY REPAIR step by step how to . ОО. 
5104 AUTOBODY REPAIRING & ВЕР NG... the best .. $9.95 
5106 GLASS FIBER AUTO BODY construction & repair .. „53.95 
sae CREATIVE CUSTOMIZING how to do-it like a pro . eee 96.95 

8491 PRACTICAL ENGINE SWAPPING how to do it Fight. E 89.99 
0541 MODERN DIESEL CARS describes all models now sold . „ $5.95 
7128 DIESEL, How to convert your car, van, pickup to .. „. $5.95 
0682 GLENN DIESEL/GAS Fl MAN 65-73 Bosch, Kugelfischer, Spica . . $8.95 
8432 DIESEL ENGINES, HOW TO REPAIR..complete training course .... $5.95 


1017 AUTOMOBILE ENGINE REBUILDING .......... ee 8, 75 
0995 CAR INTERIOR RESTORATION useful for all cars . um 09.05 
0906 OLD CAR VALUE GUIDE latest edition. Ls «M. 95 


0595 AMERICAN CAR SPOTTERS GUIDE 40-65 pics every car mdi 10.95 


8474 BYPASS EMISSION CONTROLS 71-77 GM cars .. „98.95 
1243 CHEVY, RACING THE SMALL BLOCK . iran т performance ~. .. $5.95 
8421 CHEVROLET RACING ENGINE how to build .. m.. 26.95 
8125 CHEVY SMALL BLOCK, how to rebuild . ЖОКЕ ete a 
9409 CHEVY SMALL BLOCK, How to hotrod . بب‎ $5.95 


0949 CORVETTE RESTORATION SOURCE BOOK 53.67, the "bible" .. $19.95 


SORE REAL CORVETTE 54-75 over 1200 pics, cars, & details ..........$24.95 
4031 GUIDE TO CORVETTE SPEED for all models 53.74 . uns 93.95 
9402 CORVETTE PARTS BOOK 53-72 every part, pics, #5 .............$24.95 
8123 CORVETTE PERFORMANCE tuning, racing. tests, тоге ................ $9.95 
1066 CORVAIR ENGINES, How to hotrod . „. 95.95 
0776 DATSUNS, TUNING for all mdis inc 510, 610, 2401, 2602 . 55.95 
0946 FORD SMALL BLOCK, How to rebuild . ad viis 
B195 FORD PERFORMANCE how to get it for street or ‘track . ... $6.95 
8152 BOLT-ON PERFORMANCE what to buy & what it will do.. 25.95 


0735 SUPERPOWER - turbo & supercharging, fuel ой sea uc 
9410 TURBOCHARGERS, How to select & install. |... 


5117 DESIGN & TUNING COMPETITION ENGINES . 
8427 AUTO AERODYNAMICS engineering fundamentals .. 
8481 BUILDING A RACE CAR picture by picture ... WM E MESE 
8441 HOW TO MAKE YOUR CAR HANDLE street/track. ___ m 
8658 AIRCOOLED ENGINES MANUAL all 1 & 2-cyl over 15 cid . 
9419 SMALL ENGINE SERVICE MANUAL all 1-cyi under 15 cid .... 97.95 


8050 LAWNMOWER service & fix all popular makes. .......... 14.95 
9147 EXCAVATOR OPERATION dozers, backhoes, loaders, cranes 96.00 
0592 FORK LIFT TRUCKS service, overhaul all gas, prop, elec ..........$19.95 
9807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, etc. ..............$15.00 
0135 MOPED SERVICE & REPAIR all makes & models . > 26.95 
0745 MOTORCYCLE REPAIR ENCYC 200 тщ, 23 makes thru жет 39.95 
0557 CHAIN SAW SERVICE MANUAL for top 34 makes .. su 97.99 
8006 WASHING MACHINES fix all makes & models... 94.95 
8728 SOLAR HEATING & COOLING how to get it free . o, 58.95 
0585 PRICE GUIDE, NEW CARS latest ed, inc dealer costs . „$1.95 
0586 PRICE GUIDE, FOREIGN CARS latest ed, inc е costs . $1.95 
0587 PRICE GUIDE, USED CARS latest edition .. - $1.95 


9639 VOLKSWAGEN 411 68-72 covers all E, L, LE mdis .. 
9778 VOLKSWAGEN 412 71-73 covers all models .............. 
8748 VOLKSWAGEN DASHER 74-78 covers all models 


9444 VOLVO P1800 60-73 all models inc E & ES .. 


1722 VOLVO 122 61-70 for all models inc GT .. iie ФЙ. 
1754 VOLVO 142, 144, 145 66- 74 for ай models inc S & Ê . Ыар. $9.95 
9558 VOLVO 164 68-74 for all models, inc fuel injection eee. 9.95 
3729 VOLVO 242, 244, 245 75-78 for all inc fuel inj. sss ‚29.95 
8311 VOLVO 262, 264, 265 75.78 all models inc fuel injection. nan- | 9.95 
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HELP YOURSELF 
WORK IN COMFORT WITH NORTON 
PROTECTIVE PRODUCTS. 


safety products, makes home per- 

sonal protection to the same high 

standards of professional quality. 
Look for them at your 


We want you to be properly pro- 
tected whenever you work 
with tools, especially 
power tools. 


That's why we make i hardware store, home 
Norton personal pro- = center, or wherever you 
tection as comfortable Й buy your paint and tools. 
as possible. Lightweight. We want you to be 
Made to fit properly. protected. Comfortably. 


Comfortable. So you'll 
wear them. 
Norton, a leader in industria! 


NORTON 


Norton makes a Tull lina of personal protection including protective glasses, goggles, eyesmelds, tace shields 
hard hats, respirators, dusi masks and hearing protectors 


A TIGHT HOUSE 
IS UNSAFE AND 
UNCOMFORTABLE 
Airpliance brings needed 
air to oil furnaces, wood 
stoves and fireplaces. 

e WAKES FURNACE BURN CLEARER 
© (T SAVES FUEL (20% OR MORE) 
© PLUMS & SPECS $00.00 


MEN 
чш, Boos AD рш 


© EUMBUTES DRAFTS 


e MAKES FURNACE SAFER 
COMPLETE DO-IT-YOURSELF KITS 


25,000 Lb. Force 

Splits tough logs quickly & easily 

Low maintenance non-hydraulic system, 
Ideal for the homeowner 

Send for free information on our full line 
THRUST MANUFACTURING, INC. DEPT. 1010 
6901 5. Yosemite, Englewood, CO 80112 
303-770-3163 


SATISFACTION ! 

GUARANTEED 379.9 

| MASTER CHARGE - VISA ACCEPTED 
AIRPLIANCE 1296 HUDSON RD. 

1 ST. PAUL, MN 55106 / 


PLUS $2.00 
handling 
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Biosphere 
[Continued from page 114] 


climbing plants. And there's a heat 
chamber under the lowest level, for 
starting seedlings. The pond can be 
used for irrigation or fish culture. 

Four strategically placed, high-effi- 
ciency wood stoves let you heat each 
space individually. Collectors for do- 
mestic hot water are placed at each 
end of the roof ridge so they can't be 
shaded by the housings for chimneys 
and air vents. 

The western bedroom has its own 
private terrace for sunbathing. The 
other two overlook the greenhouse— 
and any view beyond the dual glazing. 
For improved traffic flow between 
ground floor and living level, there 
are boxed stairways at both ends of 
the house, as well as the three-level 
stair in the center. These stairway 
sheds are large enough to double as 
storage enclosures for outdoor gear. 
They also serve as the main entries to 
the house; if the site doesn't lend itself 
to the double entry, one of the sheds 
can be omitted. 

Ideally, the windowless north wall 
would be dug into a hillside, but on a 
flat site like the one in our rendering, 
earth is bermed against that wall and 
along the sidewalls up to the entry 
sheds. The north slope should be 
densely planted with evergreens, to 
serve as a windbreak. This berm is 
pierced vertically by an outside vent 
with a weather cap. It's represented in 
the airflow diagrams, connected di- 
rectly to the rock bin. 

The two bathrooms are stacked for 
economical plumbing runs. The kitch- 
en (adjacent to the lower bath) is the 
open type that permits anyone in- 
volved in food preparation to main- 
tain direct social contact. This can be 
an area of real shared activity, with 
dinner guests harvesting peas or 
beans from the "hanging garden," 
then passing the produce across the 
island counter for cooking. You can't 
serve vegetables fresher than that! 

The architect has omitted all furni- 
ture from his floorplans to encourage 
truly personal arrangements. 

The solar pond is compartmented 
for two depths—the major eight-foot- 
deep section and the half-depth basin 
into which the waterfall overflows. 
The rock storage is also split into two 
areas (see ground-level plan). H: 


How to order your plans 


For architect's working drawings of the PS 
Biosphere, send your check to Alfredo De 
Vido, 699 Madison Ave., New York, N.Y. 
10021. A single set is $60; four sets, $75. 
Complete materials list, with sources for 
special materials, $10 with plans order. 


MUST LIQUIDATE! 


Mail Order Returns 
| NAME BRAND AIRLESS aui 


"Ue Compare & See 
Retail Valu 


Adjusts from fine to heavy 
flow to regulate the exact 

KITTEN-QUIET MOTOR 
No earplugs needed 


amount of paint needed 
here. Runs cool = HERE'S HOW THE AIRLESS PAINTER'S 


no matter what the job. 
without vibration. 


PISTOL GRIP 
EASY HANDLE 

enclosed motor is pe- UNIQUE FEATURES GIVE YOU 
manently oiled, self 


Just one touch sets 
maintaining. ` PROFESSIONAL RESULTS 


solid-state speed 
control — assures 
| TWO POSITIVE Revolutionary new painting system 
SAFETY LATCHES actually flows most any paint onto 
Approved reservoir. No threads 


Your Cost , 


е 599, 95» $39.95 


While supply lasts 


paint with little or no 
hand fatique! 


constant flow of 
urea ANY SURFACE 


to screw, strip. or * EXTERIORS | 
clog with old paint. * PICKET AND IRON FENCES 
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from 14 in. up to as e BRICK 
wide as 18 in. No ex- e STUCCO 


tra nozzles, tips, etc. 
SPACE-AGE 

POLYPROPYLENE CUP 
Damp-wipe clean, keep 
new-looking indefinitely. 


ROUGH SAWN WOOD 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


HERE'S WHAT OUR PAINTER'S 
LABORATORY TESTING RESULTS REPORT | 


| Name & Model Suggested Price 

Scratch and dent proof. OurPainter(214-452(MOR)) S 39.95 Soso | 
Lightweight. Wide mouth Wooster (Model 50) $141.75 
for easy filling. Sears (Model 165-155281) $104.99 
: | | Electro (Model 2400) $ 83.95 
EASY CLEAN UP Montgomery Wards (Model OST6322) $ 83.57 


Quietness 


` NO THINNING NECESSARY 
nlike virtually all regular spray guns, 
7 the Airless Painter permits most paints 
and finishes to be used "as is." 


The Airless Painter's patented action lets you paint 400% faster than а 4” brush, 
222% faster than a 9" roller. Think of the time you'll save! Holds true even on the Our Painter best of 5 models listed above 

most difficult of surfaces - brick, cinder block, even stucco. Its Variable Gate No Mist Splatter Over Spray 

Control covers a wide 18 in. swath for big jobs, a narrow % in. for trim and any BUC TAIAT DOBE OT Sm OUS: нк SOS | 
width in between. All with little or no masking needed. з паста Саа 
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Our Painter most quiet of all listed above | 
Ease of Clean Up of All Listed Above 
Our Painter easiest of all listed above | 
Uniformity of Coverage 
Our Painter best of 5 models listed above | 
Infinitely Adjustable Spray Width 


our toll-free number: 1-800-854-6528 
and charge it. 
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M Al ] COM PANY : MAIL COMPANY LIQUIDATORS | e 
1407 Columbia Street — San Diego, Calif. 92101 - 

| Li | Please send _ Airless Painters @$39.95 each plus $5.00 for shipping and B 
d- s handling. (California Residents add 6% Sales Tax) : 

| Please charge my Ll Master Charge Г] BankAmericard (or VISA) g 
1407 Columbia Street San Diego, CA М My Account No. is: ucciso c КЁ DUM Pi 
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“Diamond, Diamalloy and Copaloy ? 


` 2 
The 
clockbuilder's 
choice. елп T 


Send today for our New Free Catalog of the 
most magnificent heirloom quality antique 
reproduction clocks you can build. 


Your choice of Grandfather, Grandmother, wall, mantle, 
desk clocks and more. Available from plans or ready- 
to-assemble kits for all levels of skill. With solid 34" 
hand-matched hardwoods in walnut, oak, cherry or Hon- 
duras mahogany. Imported precision movements and 
chimes. Solid brass dials plus tools. hardware, books and 


| accessories. You've never seen a finer catalog. You'll never 


build a better clock, 
D Please send me your Free 32 page color Catalog. 
1 enclose $1.00 for postage and nandiíng. 


Name. 
Address —- — 
y LL s 
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Mason & Sullivan Co. | 


Up Dept. 1312 sterville, MA 02655 
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— DIAMALLOY 


pliers, wrenches, nippers, snips 
and electronic tools are forged 
and finished to highest quality 
standards. Sold by good hardware 
dealers everywhere. Since 1908... 
"There is nothing finer than a DIAMOND” 


Write for free pocket catalog of tools. 


DIAMOND TOOL and /orseshoe Ca 
P. O. BOX 6246, DULUTH, MINN. 55806 
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High-efficiency heating 
[Continued from page 103] 


omization should result in very even 
burning and very fine droplets, which 
means it could operate with little ex- 
cess air. Апа since no liquid flows 
through the slot, no clogging can oc- 
cur. Babington's burner also offers the 
possibility of operating on just about 
any liquid fuel. 

Babington first attempted to turn 
his principle into an oil burner by li- 
censing its development to Rocket- 
dyne [PS, Sept. '72]. But for a number 
of years he's been pursuing it himself 
[PS, Jan. ’76]. 

A feasibility model of the burner 
was tested at Brookhaven. The report 
concludes that it could operate effi- 
ciently down to 0.2 gallon per hour. 
The prototype could not be put 
through cycling tests, however, so a 
seasonal efficiency could not be deter- 
mined. Babington now hopes to have 
his burner on the market soon, 

Another path to lower firing rates 
and modulated heat output is through 
ultrasonic atomization [PS, Mar. '73]. 
One company currently pursuing that 
course is Sono Tek, in Poughkeepsie, 
М.Ү. Its ultrasonic nozzle has an 
acoustical resonator that is driven at 
frequencies from 60 to 80 kHz. These 
high-frequency sound waves break up 
the fuel into microscopically small 
droplets. The manufacturer claims it 
can be fired down to 0.1 gph. A proto- 
type was put through the steady-state 
efficiency tests at Brookhaven and 
tested at firing rates between 0.3 and 
0.5 gph. "The Sono Tek successfully 
demonstrated the feasibility of ultra- 
sonic atomization for efficient resi- 
dential heating," concluded the 
Brookhaven report. But the prototype 
burner required a complicated manu- 
al startup procedure and therefore 
could not be put through the cycling 
tests to determine seasonal efficiency. 
Further tests are expected. 

Condensing flue gases. Low and 
variable firing rates can theoretically 
increase steady-state efficiency to 
around the 90-percent area. But to 
wring the remaining Btu out of the 
fuel oil, you have to cool the flue gases 
below the dew point and capture the 
latent heat of vaporization (the heat 
released when a gas condenses). 

Traditionally, heating equipment 
has been designed to avoid condensa- 
tion in the heat exchanger and flue. 
Such condensate contains corrosive 
and caustic products that can cause 
many problems. But, now, some sys- 
tems are being designed to deal with 
the condensate to reap the efficiency 
benefits. An additional bonus: Once 
you cool the flue gases to 200 degrees 
F or below, you may not need a chim- 
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ney; flue gases can exit through a hole 
in the side of the house. 

One such condensing system I saw 
working was invented by Bórje Ollson 
of Kivik, Sweden, and is being manu- 
factured by a Swiss company. The 
unit, called the Turbo Puls, uses a 
pulse combustion principle, not un- 
like the engine in your car (see dia- 
gram). А closed system, it draws com- 
bustion air through a pipe from out- 
side and exhaust gases exit through 
an insulated, 25-to-30-mm PVC tube. 
The unit is quiet and compact; it can 
burn either oil or gas. Mr. Ollson has 
been working on it for 17 years. "I 
started out to design a better engine 
for my speed boat," he told me. 

In tests at Brookhaven, a prototype 
Turbo Puls boiler measured around 
90-percent steady-state efficiency. 
But during cycling tests it produced 
condensate in the combustion cham- 
ber and failed. "We've now redesigned 
the problem area of the unit," says Dr. 
Sam Suckow, manager of Turbo Puls, 
"and will be offering it for testing by 
Brookhaven this fall." 

While these new-technology oil 
burners sound very promising, bring- 
ing them to market is not going to be 
easy. As John Batey says, "You meet 
the law of diminishing returns: Going 
from 55- to 85-percent efficiency is a 
lot easier than going above 85." 

And Robert Babington, after work- 
ing many years to commercialize his 
oil burner, talks about other realities 
of the market place. "When you see 
that the efficiency is good, you have to 
look at your burner and say: How 
much will it cost? How long will the 
thing last? Will the oil dealer be able 
to service it?" 

Those are tough questions. But the 
incentive to find positive answers is 
certainly at hand. Supporting an oil 
guzzler—at maybe $1 per gallon—is 
pretty tough, too. 


THE BEST TESTED SO FAR 


Of the commercially available oil-fired boilers that have 
been tested to date in the Brookhaven Sens laborato- 
ry, these are the models that gave a seasonal efficiency 
of 70 percent or better; Axeman-Anderson, model nos. 
87CPO and 87 PO (Axeman-Anderson Co., 233 West St., 
Williamsport PA 17701); Burnham, model no. V14 (The 
Burnham Corp., Hydronics Div., Box 1079, Lancaster PA 
17604); Dynatherm, model no. 24 (Dynatherm Div., Spe- 
cialty Mfg. and Supply Corp., Easton РА 18042); Oil 
King, model no. EF124W (Anthra Heat мэ. Со., Ет- 
maus РА 18049); Tasso, model по. T4 (Tekton Corp., 
Conway MA 01341); Ultimate, model no. K-5TY (Ulti- 
mate Engineering Corp., 200 West Central St., Natick 
MA 01760). No conclusion can be drawn about heating 
systems that are not listed here, since many models in 
this country have not been tested in this voluntary pro- 
gram. Surely, many others would be on the list if they 
had been tested. 


FOR FURTHER INFORMATION 


Brookhaven has prepared a general report on oil-fired 
boilers (usually upgrading suggestions), plus shorter 
pamphlets about findings on Blueray technology, high- 
speed retention-head burners, vent dam pers, and stack- 
heat reclaimers (economizers) Specify which you 
would like and send a self-addressed, stamped No. 10 
envelope to Dick Krajewski, Bldg. 120, Brookhaven 
National Laboratory, Upton, N.Y. 11973. 
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No. 11A-Buck Deer [shown right],11B-Howling Coyote, 11C-Running 
Deer and 11D-Charging Bear. 

The No. 11 series, produced exclusively by Camillus, features an 
etched stainless steel clip blade, Delrin handle, brass bolsters and a 
recessed thumb-lock that secures blade in open position. RSE 
Available at your local sporting goods and hardware dealers. For complete S | jam 
catalog, send $1.00 to; 7 


Вы. Size Closed: 
Б. 43/4" 


ч cs 


CAMILLUS CAMILLUS CUTLERY COMPANY 


has the ечеи! et (Ka-MILL-us) Dept. AN, Camillus, New York 13031 
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When you're ready 99 
to make your shop Work. | 


First stop, Sentry hardware. Because, when you're ready to fix up 


around the house, our people are ready to help. Friendly, helpful, know- „шше E V Д ty P. 4 3 
ledgeable people who can make any home project easier. And we've =. 0 « = ос 2 mo rw. 
got all the right tools and supplies at the right prices to get you started. ib: 92ci * 


[A] 48 Inch Fluorescent Lamp (09765) 

WI-40° 9 Ounce Spray Can (40011) 

С 2 Flashlights with Batteries (3251BR2) 
SENTRY® 4-Piece Screwdriver Set (6203) 

[E] ДЗЯ ° 12 Foot Powerlock Tape (PL12) | ==, Sa 
Crescent” 8 Inch Adjustable Wrench (асау 9 88 T" ndm 


iG] FULLER Homeowner Bench Vise (1773) E _ | ar 57 
[Н] POP * Heavy Duty Rivetool (K111) : Со. us lig / A 
[Т] Rockwell? 3/8 Inch Variable c ر‎ 9 


Speed Reversing Drill (4150) T E^ уне ee А. 15193. 99. 


($25.99. 


: 4-7... 


УН When you're ready to do-it-yourself. a 


Hard ware Check the Yellow Pages under Hardware for the SENTRY : dere nearest you 
Interested in becoming a Sentry Hardware dealer? Contact us at Sentry Hardware Corporation, C leveland, Ohio 44113. SS 


TW. 


Merchandise shown in this advertisement is available from participating Se TY dealers only Offer е pres October 20, 1979. The 4,500 Sentry dealers own their stores. They select the 


merchandise and set their own prices. There may be variations in products, available « du antities and prices in individual stores 
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Get Yours Now! 


e 84 pages of photos, comments, 
and the best possible prices on 
over 200 car stereo products! 

e Dimensions charts, fitting charts, 
and installation ‘‘how-to’’ 
articles! 


• Only published source of accurate 


and comparative product speci- 
fications! 

e The finest brands, including 
Blaupunkt, Clarion, Craig, Con- 


cord, Jensen, Marantz, Motorola, 


Pioneer, Sanyo, and many more! 


Send now for your FREE catalog. We'll rush it 
to you by first class mail, or if you can't wait, 
call our toll-free WATS line: 


800-446-7924 


In Virginia call (800) 552-3961 


horn supertweeter. 


| Үе$ ! send me my FREE сору of the 


famous CRUTCHFIELD Car Stereo Catalog! 


Name 


City 


State — Zip 


| Address 


Charlottesville, VA 22906 
EES EEEn me ME: A быш шыч 


182 | POPULAR SCIENCE 


System of the Month 
NOM айла Шела ГЕ NE ar. 
CAR-350 in-dash AM/FM 
cassette car stereo featuring 
compact design and high 
fidelity specs 
and 


| Ба" 
three-way 
speakers with 


CRUTCHFIELD. | 


i 1 Crutchfield Park, P.O. Caller 1, Department P 


TAKING CARE CF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave. New York, N.Y. 10017. We'll pay you $25 


By RAY HILL 


if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


HOLD-DOWN BRACKET hm 


FILLER TUBE 


Automatic transmission leaking around the inspection cover? 


It could be caused by a bad front trans- 
mission seal, which would require an 
expensive trip to the garage to fix. It 
could also be from a bad O-ring where 
the fill-tube fits into the transmission. 
If so, you can repair this yourself. To 
check, thoroughly clean the area where 
the tube fits into the transmission. Drive 
the car for a few miles, then recheck. If 
the fill tube is leaking, remove it (un- 
screw the hold-down bolt and pull the 


tube out of the transmission). Remove 
the old O-ring. Clean the tube, paying 
particular attention to the area where 
the new O-ring will fit. Inspect the cleaned - 
tube around the O-ring area. If it's cracked 
or broken, replace the tube. Coat the new 
O-ring with transmission fluid, and slip 
it into place. Replace the tube and tighten 
the hold-down bolt. Be sure you get no 
dirt in the transmission when removing 
and replacing the tube. 


Sandpaper and gasket flanges 


Using fine emery cloth or 500 or 600 
sandpaper to finish-clean and smooth 
gasket flanges of oil pans, valve covers, 
transmission pans, and other items is 
not a good practice, although it is some- 
times done. Invisible abrasive particles 
remain—even after you've washed the 
flanges with solvent—that can damage 
moving parts (bearings, lifters, etc.). 
Crocus cloth is okay, but flanges should 
then be cleaned with solvent. 


Pothole strategy 


What to do if you see a pothole and 
can't avoid it? Chrysler engineers offer 
this advice: Don't brake so hard that the 
wheels get locked in one position. This 
concentrates the shock in one area, and 
more damage is likely to result. Allowing 
the wheel to roll as it strikes a chuck- 
hole diffuses the shock somewhat, de- 
creasing the likelihood of damage to 
wheels, steering linkage, and related 
chassis components. 


Checking belts 
Most people know that an excessively 
worn belt displays cracks, glazing, and 
fraying—especially on the underside. 
Another indicator, and one that many 
aren't aware of, is the depth of the belt 
in its pulley. A good belt will ride in the 
V of the pulley so that the top of the belt 
is about even with the top of the pulley. 
А belt that rides low in the V is either 
worn or the wrong size. In either case, 
it should be replaced. 


) 


d | 


ree 


Leaking-valve-cover fix 

Tightening that valve cover doesn't stop 
leaking? Replace the gasket. Scrape away 
any old gasket material, then lay the 
cover on a flat surface, such as ^ plate 
of glass. If the flange is uneven, tap it 
flat with a hammer (not while the cover 
is on the glass, of course). If the replace- 
ment gasket is neoprene, use no gasket 
sealer. If it's cork, use Permatex No. 3 
(or the equivalent) on the valve-cover 
side of the gasket. 


. from crippling fuel prices 
and shortages! Your family can 
stay warm and comfortable all 
winter long with a Riteway 
wood heater or one of our multi- 
fuel furnaces or boilers (they 
burn wood, coal, gas or oil in 
the same unit and change auto- 
matically from one fuel to 
another!). 


We heat homes — not rooms. 
You get 40 years of energy 
technology for a price that won't 
burn a hole in your pocket! 


RITEWAY MFG. CO., 
DEPT. Q, P. O. BOX 153, 


HARRISONBURG, VA 22801 
(XB) 434-7090 


BUILT TO KEEP AMERICA WARM 
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The Only A 

ONE-MAN TOW BELSAW 

| | it £ Since 1928 

PORTABLE ےن“‎ TI S. fs 

SAWMILL Of its Kind In The World! 

If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber... even begin- 
ners get excellent results. Just one man (no crew 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 
and convenient time payments may be arranged. 
Send for FREE BOOK! Just mail coupon below for 


"How To Saw Lumber" booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 


> TheDefiant 


gs, Inc, 


IITA Vermont Castin 


An airtight case for 
America's finest 
woodburning stoves. 


Now, any homeowner serious about heating with 
wood will find the airtight, all cast iron DEFIANT 
and VIGILANT as good looking as they are func- 
tional. Both offerevery requirement for safe, 
efficient, economical heat, Check these features. 
Automatic thermostatic control. Allows slow burn 
for up to [4 hours of even heat on a single loading. 


| Aunique baffling system. Preheater air passages for 


maximum heat output. 
A true secondary combustion chamber. Keeps 


BELSAW MACHINERY CO. 


Read itbefore you buy any woodstove, 
O Please send your 16-раре Operation esr 
Manual and color literature. lenclose | 


more heat in the house, less heat up the chimney. 
Smokeless loading of large-size logs. Front and 
side-loading DEFIANT accepts 24" logs. Front and 
top-loading VIGILANT takes 18" logs. 

А longer flamepath. Increases fuel economy and 


| : 


\ 3041 FIELD BUILDING I 
| KANSAS CITY, MO 64111 : 
Please send all facts and details in g 
your FREE BOOK “How To Saw 1 heating efficiency, 
Lumber". I understand there is No - Snel adi Eo full information. 
pi Obligation and that No Salesman will - ; | 
H call on me. І Compare, then decide. 
ү Name — ER —1 
- Address ee Ё 
City-Stat " B $1.00 to cover first class postage 
- S n 


| and handling. 1 heat my home by: 
O Oil O Gas O Electricity 


- | Nanie 
LP-GAS CARBURETION || |. 
For information on Impco Carburetion (dual- Ы 
fuel or straight РС) and warehouse distributor | City: Stile — — Zip 


nearest you, write, J.J. Parkinson Company, 
Inc., 4019 Westerly Place, Dept. IC, Newport 
Beach, CA 92660. 


Vermont Castings, Inc. 
339A Prince St., Randolph, Vermont 05060 
Telephone: (802) 728-3111 


NEW RUBBER STAMP BUSINESS THIS LITTLE TABLE TOP MACHINE 


MAKES EVERYTHING SIMPLE & EASY 


PAYS BEGINNERS то $16.50 AN HR. 
Start at Home in Spare Time 


The multi-billion dollar Rubber Stamp business- once con- 
trolled by a few big companies-is now being taken over by 
small operators-one in every community in the U.S. Men 
and women who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps. Working full capacity it 
can earn as much as $33.00 an hour for the operator. You 
don't need experience. We supply everything. And, can 


show you how you can have this business ا س‎ Qin... Б pm 
FREE. Cash in on the lucrative Rubber Stamp l Rubber Stamp Div. ` FREE! | 
business in your community NOW! We'll mail 1512 Jarvis Ave., Dept. R-3-IL, Chicago, IL 60626 | 


full particulars FREE and no salesman will i 
call. Rush coupon today or send your name on 
a postcard to: 

Rubber Stamp Div.- Dept. R-3-IL 

1512 Jarvis Ave.-Chicago, IL 60626 


| FOR FASTER SERVICE- CALL TOLL FREE 
| 800-621-5809-24 hours a day-7 days a week | 
In Illinois Call- 800-972-5858 


Please rush full par- 

i ticulars that can get 
met started in the 
profitable Rubber 
Stamp business at 
home. Include de- 
tails on how I can get 
the business FREE! 
Everything you send 
is free and no sales- 

g man will call. 


Name. 
Address 
City 


Siete — Zip 


GARAGE BUY DIRECT 
pex DOOR AND SAVE! 
j^. RADIO CONTROLLED from car transmitter or wall 

switch € SAFETY night and day усаг ‘round € SE- 
CURITY door locks tight when closed ® CONVENIENCE 
in car control any weather è LIGHTING garage lights 
automatically € VERSATILE fits all lifting type. wood, 
metal or fiberglass doors sectional and I-piece ® EASY 
HOME INSTALLATION in just 2-3 hours ® SAVE up to 


M 50% direct factory purchase and PP or UPS home delivery 


е GUARANTEED one vear ® FRFE brochure 


HELPMATE Equipment Co.. PS109, Baroda, MI 49101 li 


| Print For Profit - 


Print cards, stationery, 
| envelopes; advertising, — I -—-— | 
| labels, tickets; holiday, N ч 
sympathy, birthday, QSL 
| cards. Satistying | 
ретте такыр “ГҮ 
ork with your hands, 4* 
| use your imagination, Ê 
see results. le ^ 2 
Own a Printing Business. | EU. 
| Have your own imm 
| ШИ shop. Addto income. We supply instruc- | 
| МШШ tions, hand presses and all supplies i 
(ЧУ direct from factory. Famous since 1872. 
| PIII Send for catalog. Kelsey Presses, | 
79-CJ, Meriden, CT 06450. | 


Keys 
EXCELSIOR 
| Presses 


Digital Clock 
^^" Flapsed Timer 


L.E.D. DISPLAYS ?4" High. recording | 
both LOCAL and ELAPSED TIME in 
Hours, Minutes and Seconds. 
* Perfect for Car. Truck. Van, 
Boat, RV or Trailer. 
* Large digit UPPER DISPLAY 
shows LOCAL TIME. 


• Large digit LOWER DISPLAY 
records ELAPSED TIME for rallies or 
trips UP TO 24 HOURS. 


I2 Hour Clock 


mo um a ES SE ШИЙ И ТЕШ RU NEUE ND XE UNE NR ИЙ ШШ wm un Ue A m 
DIGI-CLOCS with Built-in Elapsed Timer: @ $49 gs 
12 Hour Clock $19.95 

(Piensa add £2.00 for postage ind handling. 

Ceeorade Мешин add 1% sabe tax] 

Епска ы my check or money order for 5 

Or please charge my BankAmericard (VISA) О Master Charge 


Card Humber 


THE ORIGINAL 


BASEMENT TOILET 
Genuine Porcelain - E 


FLUSHES UP TO 
SEWER OR SEPTIC TANK 


-No Digging Up Floors- 
INSTALLS EASY. ANYWHERE! 


Write McPHERSON, Inc., Dept. PS 
Box 15133 Tampa, Florida 33684 


TUE YOU ны 


- This new invention is ideal for every guitarist .. . begin- 

à ner or professional. Six precision tuned reeds make 
exact tuning a snap. Just clamp onto vour guitar, 
then adjust the strings. When the proper pitch is 
reached, the corresponding reed vibrates. Just as 
easy as that! Ideal for 
bands or combos Tunes 
In all instruments to exactly 
a EXE same pitch. Gift Boxed. 


$8.95 plus $1 


shipping and handling. 
Money back guarantee 


ED SALE Studio 854-M, Grand Island, Fla. 32735 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. 27 pounds, 5"x10" Fan- | 
belt driven from car or pickup. Operates T.V. А! 
power tools. Over 17,000 in service. This is our 29th | 
year. Guaranteed 6 months, $149.00 Our X1200-watt 
E needs no battery. Special Price $139.00. 
dd $6.50 for postage & handling, per unit. 
VIRDEN-PERMA-BILT 
Box 7160PS, 2821 Mays, Amarillo, TX 79109 
Phone: 806/352-2761 


Se 


RICKA DUO-WHEEL CONVERSION 
KIT AND FIBERGLASS FENDERS 

m The ultimate 

in safety 

protection for 

your family. 
RICKA MFG. 
DEPT. RPS-10| 


m = Pequot Lakes, MN 56472 
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EM FREE? 
"NE. VENEER CRAFT 
я CATALOG PLUS 
| SIMPLIFIED 
INSTRUCTIONS 


90 varieties world's rarest veneers, pre-joined ve- 
neers, checkerboards, broad choice wood band and 
art inlays. Illustrated in full color — at reason- 
able prices. Learn how to create beautifully ve- | 
neered furniture quickly, easily. Re-veneer old 
tables, chests, cabinets, clocks, with ease. Trans- | 
form cracked and chipped veneered surfaces instant- | 
ly! Illustrated catalog shows new contact cement | 
technique that you learn fast. Send for FREE sim- 
plified instructions plus color catalog today. | 
| MORGAN, Dept. PO2K73 | | 
1123 Bardstown Rd., Lou., Ky. 40204) 


New wide tire adap- 
ters & fenders to fil 
most mini - Ys, 34 & 
| 1ton trucks. Simple 
bolt on installation. 
increases traction, 
tire capacity & life. 


L amis duum umi 


WHOLESALE 


TH SUPPLIES 


: jam packed with the latest in Locksmith 
Tools, Key Machines, Key Assortments, Deadbotts, 
Foreign Car Key Blanks, complete line of Safes, 
Closed Circult TV Systems, Alarm Systems, High 
Security Locks, Electronic Lock Card Systems, LD. 
Cards, Technical Manuals, Code Machines, and 
much, much more! National's Your One-Stop 
Locksmith Supply Supermarket. Most orders 
shipped within 24 hours. We welcome locksmiths, 
student locksmiths and industrial accounts. To order 
National's catalog send $5.00 (refundable after first 
purchase of $25.00 or more). Your catalog will be 
rushed to you by first class mail! 


HATIONAL | 
CX SMITH 

ES 
N-79 

CATALOG 


NATIONAL LOCKSMITH SUPPLY P.O. BOX 31598 DALLAS, TEXAS 75231 


SAVE up to 90% 
GOVT. SURPLUS 


REVISED 
EDITION 


Surplus and other bargains galore! 
Industrial, mfg, marine, aircraft, 
auto, hardware. A must for hobbyist, 
mechanic, handyman, outdoorsman. 
Our 34th Annual Catalog. Send 50¢ 
today (or $1 for extra fast delivery). 


AIRBORNE SALES 00. 


8501 Steller Dr., Dept. P579 
Р.О. Box 2727, Culver City, CA 90230 


Zip 


Easy to install electronic lock prevents thieves | 
from stealing your саг! Only you can start the 
engine with your private 4-digit code ! 
NO SPECIAL TOOLS Г 
NO DRILLING ! 
INSTALLS IN MINUTES ! 
a 11,800 possible codes provide 
great safe 


• Turn off for all washes. valet 


parki Р 
+ State-of-the-art electronics 
e Easily hidden from view 


• CAR CAN NOT BE STARTED BY 
CUTTING CABLES. CROSSING 
WIRES. etc. 

* 30-day return policy ! 
Return within 30 days for 
any reason for full refund. 


List Price $75.00 — Our Price $59.95 
BUY TWO — GET A FREE LCD DIGITAL WATCH ! 


CALL TOLL-FREE — THE AUTO FACTORY 
TO ORDER: Box 979PS 
800-247-2160 s, 


720 Charcot Avenue | 
n Jose. California 95131 


Lightwelght...Sensual...Adjusts to your comfort. The Air 
Bed offers a revolutionary siaaping experience. Gently, 
but firmly supports you with 100% air. Features air coil 
construction with multiple controlled air chambers that 
hold your body evenly and independently. 

Turns any room into a guest room. Theideal portable 
bed for holi ay and vacation visitors...and it stores easily. 

Take The Air Bed camping, in your van, on your boat, in 
your summer home; sunbathe and float on it! 

Available in twin, double, queen and king sizes. Inflates 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available —optional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repair kit 
an pump ачар! included. 

Don't mislead b 
red velveteen The Air . 10-day Free Trial. If not 
^ Bd, ini qus ean 10 days for refund. [ше А. 

CALLTOLLFREE: 800-648-5600 800-992-5710 
OPERATOR NO. 48, 24 HOURS A DAY, 7 DAYS A WEEK 


Со Nt Lane, no ae on 
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Original 0575 
Velveteen 


imitations. Insist on the original,- 
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1 60 Pages 
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Ss ASSEMBLE & DRIVE 
YOUR OWN FULL-SIZE SPORTS CAR 
The ‘All-New’ 1979 KIT CAR GUIDE has it alll 
More than 110 exciting full-size sports car kits * 
in-depth articles © Detailed reviews • AgiantNew 
Directory Section * Hundreds of photos never 
belore published * Up-to-date price comparisons 
* How-tos è Specifications * Do-it-yourself 
features * Paris • Gadgets = Accessories a And 
much more... 


REPLICARS e EXOTICS e ANTIQUES e VANS 


ROADSTERS e TRUCKS e BUGGIES e RODS 


Û $/Postpaid L1$9 Rush Mail & Foreign 


Send Today To: AUTO LOGIC, INC. 
P.O. Box 2073, Dept. PS109 


Wilmington, DE 19899 
name (print) 
address : 
city - state zip 


14 Dey Money Refund if Not Completely Satisfied 


Guest Bed On A Shelf! 


Stores Easily on Shelf 


4 


а -— xl xe x. ق‎ 
Please send me the following AIR BED(S): N 
L] Twin Size (Item 2339) $49.95 
C] Double Size (Item 2354) $69.95 ў 
i О Queen Size (item 2360) $79.95 
О King Size (Item 2374) $99.95 | 
Add $4.95 per bed for shipping and insurance. 
g CJ AC Air Pump (item 0004) $29.95 | 
O DC Pump-12 volts-(Item 0005) $29.95 
Illinois Residents include 5% sales tax. | 
О Check/M.O.Enclosed © Charge My Credit Card: 
O MasterCharge © American Express LJ Carte 1 
* [] Visa О Diners Club Blanche 
| СагаМо. Exp.Date 
Name i 
po Ud E EE MP а EE eer EE | 
AY —— і 
| Saa с. s — SÉ oc 
Signature | ў 
Contemporary Marketing, inc. 
790 Maple Lane, Bensenville, IL 60106 
PSMC-274 © CMI 1970242 J 
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NEVER BUY 


:|Can Do It | 
Too! 


Ns ы 
ax 800- 257- 7955 


Make Up to $10 an Hour—even while learning! 
Train 
FAST 


Bea LOCKSMIT 


[y 
If you enjoy fixing things, you're a "natural" enable you to get your share of this always- zl ELECTRIFY YOUR BIKE! 


to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained | ; 
year in the fascinating business of Lock- are doing it. So can YOU. PEDALPOWER exciting new bike 
drive tames tough hills. Be indepen- 


smithing. Rising crime has increased de- MAIL COUPON to discover how Locksmith- 
mand for service a thousandfold. Yet there's ing can keep the extra money coming in dur- dent. Shop when you want. Fits all 
u 


only one Locksmith for every 17,000 people! ing spare time — ог in your own full-time | ч poet: 

COLLECT CASH PROFITS ALMOST AT ONCE! business. Ideal for retirement—good jobs, too. eda Uus eg T > min- 
You're “їп business" ready to make $5 to BELSAW INSTITUTE, 20 Field Bldg. e rae н TE in riii 
$10 an hour a few days after you begin Kansas City, Mo. 6 overnite. Travels 100 miles for a dime. 


Accredited Member NHSC. 


N. Hunt, Wilmington, Del.—"'"| make $50 а 
week extra." 


R. Davis, St. Louis, Mo.—''I cleared $110 last 


Belsaw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 
ment PLUS 


S ERR SUR TO EE vend 
| | Ed B le, Pittsb h, Pa.—"My business going | 
e BUSINESS. BUILDING ie FREE at top d 1 'm moving to beer ater 


MONEY BACK GUARANTEE. 
Call toll free: 800-257-7955* 
Or send today for 
FREE ILLUSTRATED BOOKLET. 


General Engines Co. 
5490 Mantua Blvd. 
Sewell, NJ. 08080 
DEALER INQUIRIES INVITED 
*InN.J., Alaska, or HI, Call Collect: (609)468-0270 


| THIS DO-ALL PRO BELSAW INSTITUTE, 110TField Bldg. — 7. *% 


| KEY MACHINE YOURS Kansas City, Mo. 64111 | {се} 


il Rush FREE book, “Keys to your Future.” 


Ne t wh TO КЕЕ! KEEP! шш Мате 
i aa vw LED add $25 В Address 


jto $40 a week 


Components 
Clock Movements: Battery, Quartz, 
Electric, Urgos Grandmother, nd- 
: ient: father, Westminister & Triple Chime, 
"me : h 7 М 8 Day Key Winds & Westminister, Bim 
mur RS f to your in- City State Zip Lye. | Bamas, Barometers, Metal, Bezel, Paper | 
кы 4 come...and حص‎ peat — rei | dials, Hands, Brass & Plastic Numbers 
—N9 doesn't cost & Markers. Hundreds of aay cip | 
| | ity Prices. 
you a Penny Min uum um нта um ави UG шш = Верне, Беца on 1500" Ord 
NEWPORT ENTERPRISES, INC. DEPT C | 
2313 W: Burbank Bivd.. BErRAnKs Calif. 91508 


AN Н you will take just five Mason Shoe nm 

m, , month, YOU NEED NEVER BUY ANOTHER 
= PAIR ‘OF SHOES! The “Earn Shoes for 

" Ws Lor ere a lng oe 

catalog -selling styles (dress, work, sport 

" ик үн. „е, ман no trouble g the orders. And 

| уои" vate ' Shoe моге” from which 


No special talent required. We show 
, how to do it. LEARN ЕЕ 


“Ato ie your FRE SHOES. You don't invest one | € 
| -— 2 | 1497 cent, yet you earn u L $100 a week, showing [on 
RIT” ADDRESS friends and ne on Shoes. Fine quality ai LE 
E i I cushion shoes, in sizes AV: to 16, widths me to EEEE. -E 
joe Ф NORTH AMERICAN SCHOOL OF F DRAFTING, 1 | Bonus Offers TODAY! 


Comme 3500 Campus Dr, Dept. PC099 Newport Beach, Calif. 92663 | | MASON SHOE MFG. CO., DEPT, H-239,Chippewa Falls, WI 54729 


HAAR 


Let KLOCKIT be the 
ONE-STOP Source for ALL your 


A beautiful way 
to survive the winter. 


Power failures, oil shortages—it'll be a tough 
winter to keep your family warm. Better 'n 
Ben's Fireplace Insert is the answer. It'll heat 4 
to 6 rooms and actually add to the beauty of 
your fireplace. Wood heat is the practical, safe, 
alternative energy. And Better 'n Ben's is the 
leader in fireplace woodstoves. Our 24-page 
booklet tells you about all our idi plus facts 


+, s 9 
z^ Lr EN ER Tou 4 
я е ا‎ A 


Superb NEW Quartz! PR-100 #154 American-made battery clock movement jon оон 
* Best timekeeper on the market _| * The only 4 Jewel Battery operated Clock stove. Send $1.00 for 
м Regular shaft PR-100 FREE HANDS movement on the market! postage and handling 
For dials up to М inch thick | WITH | * Immediate delivery from stock! | to: Hayes Equipment 
—— ——— | MOVEMENT | PRICES: 1 for $6.95; 5 at $5.85 ea.; 10 at | OU M Lh 
: 1 for 99, 5 at $9.25 ea.; 10 at $5.40 еа.; 30 at 54.85 ea.; longer shaft à m. 
$8.25 ea.; 30 at $6.95 ea.; shipping extra. PURCHASED!) available at ЫШ arua CALE эрй 203-673-2556. Dealer in 


extra, a quiries invited. 
SHIPPING & HANDLING: 1 unit $1.50, 5 units $2.00—PHONE ORDERS WELCOME | 


KLOCKIT also offers FINE German Battery Pendulum Movements in many sizes, | Better’n Ben’s 
Battery Chime and Bim-bam movements, Beautiful DIALS, Numerals, and Welght Shells. 
‚| For FREE Catalog Call: (414) 245-6902 or write: KLOCKIT, Р.О. Box 629, Lake Geneva, WI 53147 | Our stoves make more sense. 


[for faster catalog delivery please send 35 cents] 
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EQUIPMENT AND 
TRAINING NO OTHER 
MATCH! 


EXCLUSIVE! TRAIN WITH 
THE NEW H89 NTS/ 


à; ra S i Beer m це = iena Hi ng | 
computers, digital j ые К MICROCOMPUTER! 


| Е FÎ kama by Î гык | . ae 
| | E Rowe 127 04 uiris, ape 6 seme um OF " NES Microcomputers now 
systems and more, e EO eredi E includes this remarkable 
fT. ы ши a e A u | "E new desk-top computer. 
with State of the art кы senate ed | Ee "n g Features floppy disk 
| иена СИ ССИ MOD | storage, "smart" video 
equipment mm m cba — o — Fa terminal (terminal has its 
| | - | | 4 own microprocessor, doesn't 
build and Keep . Meer Jf share one with computer as 
do most desk models), two 
780 microprocessors, 16K 
RAM expandable to 48K, 
professional keyboard. 


Digital Multimeter 


| Heathkit Hag 


NTS/Heath Digital Receiver 


71) 


The new H89 (pictured above) is here DUR 


and NTS һоте training has it! An exciting 
way to explore the very latest in 
microprocessor technology. 

Of course if your interests lie in other 
areas of electronics, NTS has 14 programs 
to choose from. And they include the widest digital color TV (25" diagonal with optional 


Our new full color catalog shows you 
what each course covers, and identifies 
every unit of equipment included. Send for it 


` array of solid-state and digital equipment programming capabilities), digital test | today and discover for yourself the many 
ever offered by any home-study school. | equipment, an NTS/HEATH digital stereo | advantages of NTS electronics training, and 
Besides the latest in microcomputers, receiver (70 watts per channel), plus much | how you can benefit. 
students may work with the NTS/HEATH more field-type equipment to make your 


training exciting and relevant. 

Each NTS program uses step-by-step 
lessons and manuals to iet nig. you through 
experiments, testing, kit building as you 
develop skills. The iTS Project Method of 
training is one of the many reasons 
students quickly acquire practical 
know-how. 


NATIONAL 


TECHNICAL-TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 
4000 South Figueroa St.. Los Angeles, Calif. 90037 
| NO OBLIGATION. NO 
SALESMAN WILL CALL. 
APPROVED FOR 
VETERAN TRAINING. 


NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. 
Check card for more information. 

mim NE шиш кп HE ш 


Simulated TV Reception и у Ји NATIONAL TECHNICAL SCHOOLS 
алу m + жог 4000 South Figueroa Street, Dept. 202-109 
Los Angeles, California 90037 E: 
Please rush FREE color catalog on course checked below 
Г] MicroComputers/MicroProcessors [C] Audio Electronics 


A NTS: 


Г] Communications Electronics C Auto Mechanics 
| O Digital Electronics O Air Conditioning 
O Color TV Servicing C] Home Appliances 
| Name. LL a 
и АПШ a ee ae es l 
8 
ЭЕ. CES c —— € 
ү KC аслы TREO NES ES — | 


"=" C] Check if interested in G.I. information. 
Г] Check if interested ONLY in classroom training in Los Angeles. l 


Makes Over $60 EXTRA а Week 
in Own Sharpening Shop! 
“Му Belsaw Sharp-All made 

me $3,500 last year just in Spare ; 

time. Now I'm going full time. 1 

It's great to be your own boss. шй 

David Swanson — Utica, Michigan 


_ BEA 
CHIMNEY SWEEP 


with the August West” System in one hour. Nationally, the average 
charge is $40.00. 


A Growing Need: 
The energy crisis has 
resulted in a dramatic 


Let Belsaw prove ec | 
YOU can do it, too! On our [т=ш= 


30-DAY FREE TRIAL OFFER || =ч оне, 


More sweeps use it than any other method in 


` JOIN THESE SHARP-ALL 


MONEYMAKERS You risk nothing by accepting this offer to the country. 
"Think the world of my Sharp- 0 See how easily you can turn your spare time Send for our free booklet, or call TOLL FREE 
All. Am grossing $4,000 a year into Big Cash Profits with your own Complete any time and ask for "The August West Story." 
on a rt-time basis." | Sharpening Shop. No selling... No previous i faktor- 
pa ў experience needed. Our famous Sharp-All and 800-648-5311 = 


Lawrence Stevenson 
E. Syracuse, New York 


show-how instruction set you up to make Кена DUIS Pea Oe 


* З — $200, $500, $700 a month CASH sharpening August West Systems, Inc. 
There's excellent profit in SAWS, KNIVES, SCISSORS, LAWNMOWERS, |. cpi Dept, QMJ 


sharpening . . . we now do 
about $600.00 a month." 

Ed Kisler, Jr. 

Sarasota, Florida 
"I average $5.00 an hour part 
time and business gets better 
all the time." 


Shop and Garden tools . . . all cutting edges. 
Send coupon for FREE facts on 
this money-making business. 


How we'il even finance you. | Ic utrieb 
No Obligation — No Salesman Will Call | | | 

— BELSAW SHARP-ALL CO. WASTE OIL HEATER 
Sandwich, Illinois 700T Field Bldg. ^ Kansas City, Mo. 64111 | ^ USE ANY 


- RUSH COUPON TODAY FOR FREE BOOK — Т TYPE WASTE OIL 


BELSAW SHARP-ALL CO. Stan Field, Pres. AND 
700T Field Bldg., Kansas City, Mo.64111 "HEAT FREE" | 


i ; l Hj а T aT LL 
Send details of FREE TRIAL OFFER and Free Book “Lifetime Security Don't throw it 


away...use it for heating. 
Models 60,000 to 500,000 BTU Forced air. 


PROVEN * SMOKELESS e ODORLESS 


WRITE 
NATIONAL SALES OFFICE 
LENAN ENTERPRISES, INC. 
BOX 99, Dept. 25, MILTON, WI 53563 
DEALER INQUIRIES INVITED 


Name 


Address 


City 


No obligation... salesman will call 


P OWER Mine You ir. U 


Terrific push-power for earth or snow. All-gear Wu Lc eds 

drive delivers more horsepower to drive MU B i | 

erything you need. Fine woods, wheels. High clearance, extra weight and — 2 We make | вазу 

veneers, specialty tools. Cabinet traction. Mows, plows, culti- e 
] 


hardware, period & modern, Pro tin- ~ { - 
ishes. Cane. Lamp parts. Uphol. supplies. Picture moldings one: ст attachments. 12, 14, 
Clock kits. 100's of plans. Instruction books. Thousands o! * р. 


hard-to-find woodworker products in big new catalog. Mail | ENGINEERING PRODUCTS со. ¥ 


CATALOG 


SAVE VAST SUMS. Build, restore, re- 
finish anything of wood! Here's ev- 


Thousands of Craft 
customers have made 
beautiful clocks using 
our kits. Youdonthave 


ad for Catalog & 20 beautiful Wood Samples. wes A-10 ANOKA іо be an expert wood- 
CONSTANTINE Est, 1812 KESHA, WI 53186 worker. Skilled clock- 
2053 Eastchester Road, Bronx, N.Y. 10461 SEND makers preassemble 
Send $1 for 104-page Woodworkers Catalog with COUPON зар T REST the difficult parts and 
20 beautiful Wood Samples, all identified. ; eshte E ТЫ Н UL рын RSS precisely cut all miters 
Dollar refunded on first order. p-------- lll Rte ee = 3 for exact fil. And we 
' provide you with the 
ama || NAME thorough, step-by-step 
a ——————Em i : 1 assembly and finishing 
Address ——————— C—— ||| NEE instructions. 
| CITY STATE ZIP i Whether you build the 
=m سے‎ e — шиир —À ышы -— СР سے سے سے‎ — тв e шаге же эв ш шы ш= шь 1 шш mm жє TT ёз ын ш ын ШЫ = 


new elegant Weling- 
ton grandfather clock 
with tubular chimes or 
choose a clock from 
our 100-page catalog, 
we guarantee your 
satisfaction. Save over 
5096 by "Doing it Your- 
self". Write today! 


Have a hard-to-heat or hard-to-cool room? 


Solve the problem you rself The AIR-BOOSTER "boosts" the flow of heated 
ith ar OR cooled air tothose hard-to-heat or hard-to-cool 

win ап rooms by increasing the volume of air being de- 

ALL SEASON livered to the "problem area" The AIR-BOOSTER 

| reduces heating or cooling system "оп" time and 


STEINEN AIR-BOOSTER Ж n nue OO enemy and sev 


simple "do-it-yourself" 3-step installation (1. Cut 
hole in duct. 2. Fasten unit to opening. 3. Connect 
lo power source.). Fits virtually any forced-air 5у5- 
tem — oil, gas, electric heat, heat pumps and air 
conditioning systems. Fits any shape duct. All 
instructions and hardware supplied. 


New! Wellington 
Grandfather Clack 


| CRAFT PRODUCTS СО. 
Dept. 02, St. Charles, IL 60174 


L] Send FREE Brochure 
O Send Complete 100-Page 
Catalog ($1.50 postpaid) 


send check or money order for $34.95 plus $3.00 

shipping and handling (N.C. residents add $1.40 

"DO IT Sales Tax) to Steinen of Carolina, Inc., Dept. PS10, 

d , Rt. 7, Box 90, Airport Rd., Kinston, М.С 28501. 
YOURSELF" Allow 7-10 days for UPS delivery. 


NAME 


STREET 


CITY /STATE/ZIP 


190 | POPULAR SCIENCE 


Fantastic Price Break! Only*o*' 


NOW AVAILABLE 
TO THE PUBLIC 


Not a wax! Not a polish! 
A miracle of modern chemistry! 


You simply wipe it on to "wrap" 
your car in a protective glass- 
smooth surface! Just as acrylic fin- 
ishes revolutionized the paint in- 
dustry... just as epoxy adhesives 
made ordinary glues obsolete 
overnight . . , now a breakthrough 
in chemical science has produced 
an incredibly hard, super glossy, 
non-stick "polymer glass" sealant 
that can “glass in your car's show- 
room shine” virtually for its 
lifetime! 


The Famous "Shock Test" 
Dealers Use 


Dealers who have been charging 
an arm and a leg fcr this fabulous 
treatment have a standard sales 
pitch. They wipe a bit of this amaz- 
ing formula on your car and then, 
while you're watching, deface it 
with a marking pen. Almost before 
you can scream in protest, they 
simply wipe it clean again! And 
while you're still speechless, they 
sell you a complete "glassing' for 
anywhere from $85 to $200 — 
whatever they think they can get! 


The Secret is Simple — 
The Magic is in the Product 


Glasscote's polymer glass formula 


KEEP THAT "SHOW 


literally fuses itself to the finish of 
your car by ‘‘molecular bonding”. 
And it contains a formulation sim- 


ilar to that used to make those 
“non-stick” frying pans, so it's so 
glossy smooth that practically 
nothing will stick to it! Even bird 
droppings and crushed insects 
simply slide off with the touch ofa 
damp cloth. 


It takes less than 60 minutes 
to Glasscote your car 


Now you can get the identical pro- 
tection for your car with Glasscote, 
and all you need do is all the dealer 
does — wipe it on, let it dry, and 
wipe it off! So why pay somebody 
$85-$200 an hour to do it for you? 
Why not buy Glasscote direct-by- 
mail for only $5.98 — enough for 
three years treatment for a small 
car — more than enough to Glass- 
cote even the biggest Mercedes, 
Rolls, or Cadillac for 12 full 
months! Simply wipe it on once a 
year and forget about all that wax- 
ing, polishing, and buffing forever! 
A simple soap and water washing 
or a wipe with a damp cloth re- 
stores the gloss! 


Even if your used car is already 
dingy looking from oxidation, 
Glasscote helps remove it and re- 
Store a brighter color and more 
glossy shine. 


3 YEAR GUARANTEE! 


Simply use Glasscote as di ected. If its “showroom shine" is not 
maintained for a period of 36 months, if the Glasscote surface 
doesn't totally and completely please you, its glossy, dirt-repellent 
qualities are not instantly apparent and noticeably superior, if 
you're not delighted in every way, return the unused portion to 
National Home Products, Customer Service, 60 Wilton Road, West- 
port, CT 06880. Our refund check for the full purchase price (except 
postage & handling) will promptly be sent to you! 
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© 1979 National Home Prods., 60 Wilton Ad., Westport, CT 06880 


ORUM SHINE" 
FOR 3-YEARS AND NEVER 
AK, POLISH or BUFF AGAIN! 
^." - POLYMER 
, GLASS 


(fst MIRACLE SEALANT 


P APPLIES IN 
| LESS THAN 1 HOUR! 


PROTECT NEW OR USED 
CAR PAINT AND BRIGHTWORK 
AGAINST ALL THESE HAZARDS! 


SNOW SMOG & POLLUTION BUGS MUD 
RAIN OCEAN SPRAY TREE SAP ROAD 
SUN-WIND AIRBORNE SOOT BIRD DROPPINGS SALT 


— EVEN VANDALISM FROM MARKING PENS! 


Once you seal your car in Glass- 
cote, its finish and chrome is im- 
mune to the worst conditions na- 
ture or man can devise! You're 
protected against: 


... Oxidation that can fade or 
change paint color 


* +. Corrosive smog, acid precipi- 
tation, industrial pollution, 
oily airborne soot 


:.. road tar stains and smudges 


„+. Sticky tree sap, crushed in- 
sects, bird droppings 


...Salt sea air or road salt 
splashes that can pit, cor- 
rode and destroy chrome. 


60 Wilton Road, Westport, CT 06880 


Please send me _- 
and handling per bottle. 


Total amount enclosed $ 


Card No. 
Name 
Address 


ETT aa | 


wam MAIL NO-AISK COUPON TODAY ===т=шашвташышшвтшшашавнигы 
NATIONAL HOME PRODUCTS, Dept. 665-52 
bottle(s) of Glasscote at $5.98 plus $1 shipping 


If at any time in the next 3 years my car loses its "showroom shine", | may 
return the unused portion for full refund (except shipping and handling). 
SAVE: Order 2 bottles for only $10.98 postpaid. 

CT residents add 7% Sales Tax.! 
Check or money order, no C.O.D.'s please. 
Charge it please to: [] American Express 
O Master Charge (Bank Number... ——) 


ш 
ТЕТТЕ ТЕТТЕ ЕТТТ ЕТЕТ ЛЕА 


Save Gasoline — Add Resale 
Value to your Car 


Experts say the smoother your 
car's finish, the less wind resis- 
tance it has, which means it can 
go farther on a gallon of fuel. And 
when you come to sell your car, 
you know what a difference ap- 
pearance makes. A car with "show- 
room gloss" three, four, or five 
years. old is bound to bring hun- 
dreds of dollars more than the 
same car with dingy, oxidized fin- 
ish. So release yourself forever 
from the bondage of constant wax- 
ing and polishing, and insure your- 
self of top dollar on your trade in 
years from now! Mail coupon now! 


O Visa 


Expiration Date zi 


M S. — 


THE BUTTON BUSINESS | comtctesysrem) 
CANBEA a RSL 


DO-IT- 
YOURSELF 


FINE GRANDFATHER 
pia CLOCK KITS 


STARTING UNDER 


5220 


(including movement 
and dial) 


e Factory direct 


GREAT 
SIDELINE 
WITH THE . 
BADGE-A-MINIT" 
SYSTEM... — 
Here's the amazing tool that lets 


you make plastic-protected, met- 
al pin-back badges and buttons 2,” 


prices | 
e Heirloom quality 


instantly, at home, for fairs, re- ® 9T 4 EE * Solid 2/," hard- 
unions, local events, school and SAM em Ho woon е, wal- 
club activities. Great for local Мн һодапу, оак 
elections, for business promotions, or just for fun. Discover “‘BADGE- [S d e Easy to assemble, 


parts pre-cut 

e Solid brass West 
German chiming 
movements 

е Money back 
guarantee 

* Prompt shipment 

MASTER CHARGE and 


BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR’ 
CLOCK, COMPANY 


Dept. 239 Emperor Industrial Park 
Fairhope, Alabama 36532 


POWER"”’: power to persuade, promote, or create sympathy for your cause. 
Badge parts cost just pennies, finished buttons sell for much more. The 
button business can be a great m шш тш шш ши шш шш ыш шш шш шш шш ш 
sideline for an enterprising son or — * BADGE-A-MINIT, Ltd., Dept. PS-109 Box 618, 

| daughter, too. Dozens of uses. 
Send for free facts. 


"ZZ NN NN 
GET FREE SAMPLE BUTTON AND 
FULLY ILLUSTRATED DETAILS 
У SL me NA NF / CreditCard#_ —  — рр Date 


The BADGE-A-MINIT system includes steel and i Inter Bank # 
fiberglass reinforced Lexan plastic hand die press, Ё NAME 
Ё 


Civic Industrial Park, La Salle, Illinois 61301 
LI Yes, send me a free sample button and fully illustrated 


d 
i details. 
ї 


C I'm convinced. Rush me the complete system. I've en- 
closed $24.95 (check or money order) plus $1.75 for post- 
age and 5% sales tax for Illinois residents. Or use my 
credit card indicated below. 

L] VISA (Bank AmeriCard) 1 Master Charge 

71 Diners Club LJ American Express C Carte Blanche 


high impact color coded die set, 12 badge shells, | 
12 pin-back parts, 12 pastel perforated message ADDRESS — 

discs, 12 plastic protective circular discs and color- CITY STAT E TIP 
ful literatu ге on all BADGE-A-MINIT, Ltd. acces- SIGNATURE 


sories plus fully illustrated operating instructions. J UNCONDITIONAL MONEY BACK GUARANTEE 


Is your fireplace 
draining heat from 
your house? 


Dramatically cut heating bills by 
half or more ... and guarantee 
your family’s comfort in a power 
outage or fuel shortage. 


——— 24 = m GE mE —— | M and 
inserts substantially reduce the loss of warm room $——— © © == | m A M einen 
air up your chimney, recapture the heat, and return й zz a: =Œ ок) ||; | A | шош ану, 
to your home in a continuous natural flow. Designed === ==. кр ( | wood panta, 
for high performance. . . they work well even without === supsHek 
auxilliary blowers! =: hardware, 
New THERMOSHIELD Heat Amplifier Panel in- E " beta 
creases convective heat by 15% to 20% over FES Send for our all new. us | icd. i 
previous models. With an auxilliary blower, heat SS Ph over 3500 products books, 
outputs up to 100,000 BTU per hour are possible... = for all со youl Fer it 
more than enough to heat a house! | ڪڪ‎ == that bos astielled over 

; м . B | 100,000 customers 
SA | x U.L. Tested and Listed. ж Welded construction. | for25 years, 
ا‎ L HOT œ Stainless Steel heat exchanger tubes guaranteed MN 


^ AIR against burnout . . . should ‘last a lifetime’! 
ж ‘Picture Window’ glass doors stay cleaner, cooler. 
x installs easily. No construction needed. 


——71 omm Performance & Satisfaction | CALL TOLL FREE: 1-800-328-0882 


or write today for FREE color 


are Money-Back Guaranteed | brochure, performance data & | Dept. B510 


21801 Industrial Boulevard 
Rogers, Minnesota 55374 | 


| how-to-order: 


pré IhermocRATE" Suede se. not nn 


(^| 7979 ТЕ! ST. PAUL MM 55113 All BICHTS R^SEBVEDn aco | DODIII «D CoIceec | 


_ THEWORDEN SYSTEM 
SECTIONAL LAMP SHADE FORMS 


Simple - unique - con- 
struction method. Make 
LU beautiful Tiffany style 
LII LY Hip» lamp reproductions. 
LI LAE 3 Over 70 ANTIQUE De- 
signs. At most stained 
glass shops. Big illust- 
rated color catalog. 
$3.00 PPD (509)-854-1557 
H.L. Worden Co. PS 79 
P.O. Box 519 


118 Main Street 
Granger, WA 98932 


Кес СЫ 


NN 


RE-LITE 


2 bulb fixture duplicates the chdrm 
and increases the light output of a 
double mantle gaslight. Kit in- 

cludes on-at-dusk, off-at-dawn 

photo control, fixture, bulbs, 
detailed instructions. Your energy 
savings will pay for this kit in less 
than 6 months. 115 volt kit $29.95 
postpaid, or safe 12 volt kit including | 
plug-in transformer, $39.95. | 

Dealers and installers inquiries invited. 


Yardlighting Systems, Inc. 
1678 Hewitt Dept. 55 • St. Paul, MN 55104 - 


NEW BALL SCREW WOOD SPLITTER 


Patent #4121636 


Most efficient yet - New double wedge splits in 
both directions - Automatic Stops Light weight 
but, produces 20 thousand pounds of Force and 
logs up to 24" long. 3 HP safe and economical. 
CONTACT THE FACTORY 

FOR LOWEST PRICE 

James Manufacturing 

P.O. Box 6404 
Reno, Nevada 89513 


SAVE MORE BECAUSE 


YOU BUY DIRECT. 


One of the world's largest manufac- 
turers of movements sells direc! 
from U.S. stocks. Solid, heavy, pre- 
cision movements, elegant dials, 
lyre pendulums, date mechanisms | 
at inflation-fighting prices. 2108 4 


lh; къа Be 
No. 90-Grandfather movement. Westminster chime. 
Plates: 61146” x 9", Moon dial: 1177" x 1524", — $210. 
No. 91-As above, but with triple chime. $231. 
No. 160-Grandmother movement. Westminister 
chime. Plates: 5" x 5952". Tempus Fugit dial; 
934" x 13". $89. 
No. 160-As above, but with moon dial, raised 
Arabic numerals, Plates: 934" x 13". $104. 


No. 180—Grandfather movement. Westminster 
chime. Moving moon dial. Raised Arabic numerals. 
Plates: 41946" x 52952". Pendulum: 4278", 

Dial: 11782" x 1534". $179. 


No. 95-Tubular movement. Westminster chime on 
5 brass tubes. Plates: 6'/e" x 9", $3 


Plate thicknesses: — 
Group 90, 91, 95 0.0945" 
Group 160 0.0785" 


Immediate shipment from U.S. stocks. Full warranty. 
send $1.00 for movement catalogs. 


HEINZ JAGCH INC. 


Box 405, Fairhope, Alabama 36552 (205) 928-0467 | 


Going into business for yourself can be the 
most exciting and rewarding decision you're 
likely to make in your lifetime. 

Owning your own business brings you a 
sense of independence. You're the boss, set- 
ting your own work hours. Your own effort 
builds the business for yourself and your 
family. You can achieve great satisfaction 
and profits, if you choose and manage your 
business wisely. That's why so many men, 
just like you, are cashing in on the big profits 
to be made in this fast-growing service field. 

The sharpening business allows you to get 
started with only a minimum investment, re- 
quiring little space and effort for a successful 
operation. It lets you build and expand as 
fast, or as slowly as you like. You pocket 
most of the money you take in, because there 
are exceptionally high profits with no in- 
vestment in merchandise. 

If you need only $200 or $400 extra income 
each month, a sharpening business is ideal 
for spare time. The additional dollars can be 
SPENT for more of the good things of life. Or 
they can be SAVED in a rainy-day fund that 
the family can bank on. 


As original equipment continues to climb 
in cost, owners are becoming more con- 
cerned that the equipment be maintained so 
that it performs like new. This means more 
companies, contractors, carpenters and 
home owners are having their old saw blades 
and tools resharpened many times, where in 
the past, they would have replaced them 
with new blades or tools. This is where you 


| BOOKLET 
Send For 
Your Free Copy! 


| This little book 


Now you can cash in on the huge demand 
for SHARPENING SAWS and TOOLS. 


‘or more. Work part time, 
' full time, right at home. 


” Provides а steady source 
of year round income. 


No layoffs. No strikes. 


can step in with the much needed service of 
sharpening saws and practically any kind of 
tool. 

SEND FOR FREE FACTS TODAY! 


This | 
booklet has 
helped 
thousands 


|| Thousands of good men 
have been inspired by this 
| fact-filled book into mak- 
ing that first important 
=| step of starting their own 
business. It can 1 be yours just for the ыны 

It covers these important subjects . . 

How much money can you make 

Age, education not a factor 

No selling is ae’ — customers bring 

their business to 

Lawn mowers an chain saws ! 

Sharpening business is year-round 

Sharpening opportunities in small towns 

and large cities 

A sharpening business provides excellent 

retirement income 

How Foley helps you start 

No experience needed, any age can 

succeed 


DOPPORTUMITIES 
IN Ё 


АЛІ TIME ce PART ПМЕ 


Right now, while this is still fresh in your 
mind, fill-in the coupon below. We will send 
your FREE copy of ''Opportunities in a 
Sharpening Business of Your Own". There 
is absolutely no obligation and there are no 
franchise fees in starting your Foley Sharpen- 
ing Business. 


Send your name and address to: Foley Manufacturing Co. 
1733 Foley Building, Minneapolis, Minnesota 55418 


RUSH COUPON TODAY! 


quo аа иа 


| Gum Manufacturing Company 
i 1733 Fole 
саро is, Minn. 55418 


| would like to receive complete details : 


has helped : about how 1 can easily start a profitable, Foley- 

| change the uipped sharpening shop. Please rush me your 
lives of thou- i eu: booklet, without any cost or obligation, that | 
sands of good gives me full details on how | can quickly start my own i 
XM Ipeople. just § business. 3 
like : you. Just complete the coupon, BÍ NAME i 
clip it out and mail it to us today. J a 
Get started now for a brighter, g ADDRESS i 
more prosperous tomorrow! E 3 
24-HOUR ANSWERING SERVICE — SITY i 
CALL TOLL FREE 1-(800)-328-7140 р STATE ZIP à 
(Except in Hawaii or Alaska) rwn m o RR сиинин 0 


OOroprp 1070 | гла 


They look expensive. 
They sound expensive. 
Butthe mi) re not because you 


d them yourself. 


QUALITY 
GRANDFATHER 
CLOCKS AT 
i ee FACTORY DIRECT 
а PRICES. 


B Completely finished 

and assembled 

Kits with pre-cut 
parts 

Beautiful solid 

woods (walnut, oak, 

or cherry) 

Brass West German 

movements 

Antique furniture 

reproductions 

Money back 

guarantee 


Imagine the pride and joy of owning one of the world's great organs. rit for up to 

50% less than an instrument of comparable sound and quality. Schober organ 

kits come in 5 different styles and sizes to fit your musical taste and budget. 
Mail this coupon today for free information. 

The Schober Organ Corp., Dept. PS-120 | 


The Magnificent: Schober Electret Organs. | 


Send $1.00 
for Color Catalog 


a >= 


CLOCK COMPANY 


P.O. Box 490, Dept. PS, Foley Industrial 
Park, Foley, Alabama 36535 


bere ca 


You're кис eee as as your tool That's 
why we've desi our catalog to be like no 
other hand tool catalog that you've ever seen. 


43 West 61st Street, New York, N.Y. 10023 
[] Send me free catalog. Г] Enclosed is $1 for your 12" demo record. 


Name. 
Address 
gu. — —— — State 0 _Zip 


BESBERBRHERERERERRERERENBSESHENHSEEURRERESERARARERESARERBERERSRSRRSERBERRRARSESEERSSEUERS 


24 inch Band SAW Бите TO CENTER OF 48 inches 


1 inch Strip Sander 
Completely enclosed 


3 & 4 inch 
Belt Sander. : 
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А FULL LINE OF RUGGED ; ‚ ordinary i { 
"e. ALL STEEL TOOLS: be mare ишан Cary Ниш 
шайниншнпшшишштштиааштиаштшшшштишшитишитш=шишвавшапйтшишш : : over 1,000 woodworking tools. Instead, itsa 
DU-ER TOOLS — RUGGED ALL STEEL — * 24 inch Band Saw ...... 199.95 108-page book with superb photographs, 
BALL BEARING — EXTRA VERSATILITY a 12 inch Band Saw ...... 159.95 honest specifications and reliable descrip- 

sDu-ers 24 inch Band Saw gives the handyman the =» 10 x 36" Rugged Lathe tions of tools which cannot be bought in your 
* versatility of an industrial tool at a price he can afford, the = Ball Bearing .......... 89.95 average hardware store. 
а * quality that is demanded by industry. The Band Saw, one of м 3 inch Belt Sander So send us this pog ge today. We want to 
a the best cutting principals for wood, metal or plastic, has т Ball Bearing ......... . 24.95 make i it easy for you to be as good as you 
a been limited in use because of the depth of throat. The = 4 inch Belt Sander can get. 
> а В-245 Big throat and new drive feature gives longer blade ы | Ball Bearing ee T I EN T 39.95 = "s 8 58 à à à ba B & B b B B B B B à B B b b B B B B à ва 
: life, cuts metal, wood or plastic. * B inch Tilting Arbor : | © Garrett Wade Compan у, Dept. PS-10-9 . 
з Du-er tools are fabricated of Heavy Gauge Steel, 30 years * Saw ................. 99.95 * | . 302Fifth Ave., Neo ete Ү. 10001 à 
" experience developed new engineering features with a 10 inch Disc Sander £ | ; Û Send me your catalog on hand tools, I have enclosed $1. ° 
в accuracy, and ball bearings for added quality. Extra features : Table Model ....... ... 69.95 * | . О Send me your catalog оп INCA SWISS stationary power » 
з created by manufacturing know how makes Du-er tools $ 1 inch Strip Sander...... 69,05* | инеме. ° 
„ available at exceptionally low prices, yet no quality is * Deluxe Stand for all а | a Name. m З 
a sacrificed. démo | НИ 2 39.95 » | ; Ad — а 
a You сап order direct from Factory where there is по Dealer — * 2|s Cis S 3 
s RL ... Information О.В. асоту ашаа Semana ananassae manna z Саип CH an obtain our E з 
: DU-ER TOOLS, 5448 Edina Industrial Blvd., Minneapolis, Minn. 55435.» |; РО. Boe 629 363100 directly г, ize Valley Too = 

шаапатанайананааанлывпыйшнныиевиаванвананивпаниэвин mmm ъ®ътевзвегаа.аеа=татетаав GO ра еа 


At Last! You Can 
Use The WOOD iv 
The PROS Use! 


PROFESSIONAL WOODBITS are NOT available in hardware stores. Stores only 
carry spade bits which tear grain, clog and bind; or metal-cutting twist bits 
that also bind and — what's worse — "skate" off the mark. 


Why isa WOODBIT Best? 


A PROFESSIONAL WOODBIT has four features designed specifically for usse 


e A CENTER SPUR that locks your bit on course and so prevents "skating". 
e TWO CUTTING SPURS that start and dimension a perfectly round hole. 
e EXTREMELY SHARP FLUTES extend from the two cutting spurs 
and continue the cutting action all the way through the wood . 
shaving the sides smooth. Most important, the two spurs will not 
splinter the wood as the bit cuts through . . . as spade or metal cutting bits do. 
* THE CUTTING FLUTES ARE ENGINEERED for maximum chip ejection so that 
your drilling machine won't bind and burn out. 
LEICHTUNG'S PROFESSIONAL WOODBITS can be used in portable drills or drill presses 
with chucks of 3$" or more. 7 piece chrome-vanadium steel set includes 1%, Vis, Va, 5/16, 
4g, "4g and Yo" sizes. Lengths from 23/, - 534". Made by German professionals for pros 
or "wood-be" pros. 


T- PIECE WOODBIT SET —————?—— . ONLY $15.95 


^3 Depth Adjusting Collars Complete Your Bit Set With 
: For The 7 Piece Set These 4 BIG WOODBITS 


Get the precision of a costly drill press for Primarily for use in a drill press, these larger 

under $10.00! Here's how they work: Figure diameter bits can be used in any powerful 

the desired depth of the hole; slip the portable drill with a 35" or larger chuck. These 

collar over the bit to that depth; fix the are really top quality professional cutting tools. 

collar position with the set screw — and drill. The 55" bit is 774" long, the 34, 76 and 1" are 

7 collar sizes, '/ - '5", fit each bit in the 85," long. No collars available. 

7 piece woodbit set. Tool steel. 54" BIT ...... $10.95 A" ВІТ... $13.95 
7 Piece Depth Adjusting Collars ... ONLY $9.95 y" ВТ... $12.50 T^ BIT ,...... $15.50 


Buy Both Bits and Collars (SAVE $2) ... ONLY $23.90 BUY ALL 4 BIG BITS (SAVE $12.95) ONLY $39.95 


р —————— 


e Yes Ric Leichtung, please send me: 
ag "d i —— 7 pc. Woodbit Set(s) @ $15.95 .. wi Wb a Above, are only a few of hundreds of 
. hard-to-find woodworking tools from 
YOU CAN ORDER ——— 7 pc. Depth Collars To Match Above Set @ $9. 95 . Мана сб | 
TOOLS BY PHONE: | —— 14 pc. Bit and Collar Set(s) @ $23.90 (SAVE $2.00) .. 11 1 Leichtung's 1980, 68 page color catalog. 
© _ 54" BIG Woodbit(s) @ $10.95......................................... . . Send $1.00 for your two year catalog p 


subscription today. (FREE WITH ORDER). 


CALL _ Yq" BIG Woodbit(s) @ $12.50......................................... hl 


D LE EE LE ILE LE- | 


TOLL-FREE * 0 BIG Woodbit(s) @ $13.95 .............................:........... ——À =. О Enclosed is my order for 
800-321-6840 p —— " BIG Woodbit(s) @ $15.50 ......... TR — [HEMEN woodworking tools. As my 
| ud = Ai 4 BIG Woodbits (2 $39.95 (SAVE $12. 95) .. 1980 BONUS, please send your 
Ohio Residents Call: ___ Complete 18 pc. Drill Set(s) @ $62.00 (SAVE $16. 80) 7 68 page, 1980 color catalog 
(216) 831-6191 dn $1.75 Ше PLUS all catalogs and new 
è ipping, Handling and Insurance #2 __ tool bulletins FOR THE 
Tool oo! bulletins 

GUARANTEE í Ohio Residents Add 514% Tax C A | NEXT TWO YEARS FREE! 

If YOU are not 8 METHOD OF PAYMENT TOTAL — —— ala O8 [Г] Enclosed is $1.00. Please 
completely pleased | “heck Enclose HARC p s - send your 1980 color catalog 
with any purchase œ 1 Check Enclosed LJ] VISA [] MASTERCHARGE PLUS all catalogs and bulletins FOR THE 

from us, return it | Сага# _ TN эы шы ЕРЕ — Good Thru NEXT TWO YEARS! 
within 30 days for a 
FULL REFUND. = 
жн : Oo ИШЕНЕ... oL —— — ——— P 
LEICHTUNGE E LU uu Án Lasten xac RUIN و‎ 
THE Workbench People > 
4944 Commerce Pky. #1079PS € 4944 Commerce Pky. #1079Р5 
itio renee V {= © Cleveland, Ohio 44128 , 
* — Phone 216-831-6191 a 
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THROWING AWAY ! 
' 9 
$B per lb. ? | 


Everyone has thrown this little known asset | 
away. It is thrown away in every office, 
| home, and all other buildings. Industries J 


-— 


g throw tons of it away annually. Only 1 І | 


person out of 1,000 save it, the other 999 
ll don't realize its value, and the buyers want it 


i kept that way! Hundreds of millions of dollars gy | 


worth of it go unclaimed, discarded each year! 


We will pay you $5 per Ib. for all of this 
material that you collect. You should start В 
saving yours, and buy it from other unin- 
formed persons for $2-$3 per Ib. This is a 
unknown field that should be started part 
time. Huge income potential. To receive 
the complete educational package, remit 
157 + $3 postage and handling. Money Ё 
[| refund within 30 days for any reason. 
Double your money back with 1st shipment! 


g vou will learn what we will pa act over и 

3,000 scrap items, some worth $700.00 per 

{ ounce. The average price we pay for these [| 

g scrap items is $12.45 per Ib. Learn where to i 
find them, how to buy them, and how to 

B ship them. If you have our old book, send it 

g back with $3 and we will send you the new { 
one. Весоте a buyer, or at least a saver, we 

[need the material and you can use the money. J 


! тену» pial tf“ Salvage Co. i 
Mg D pt. P-10 Й 
12389 Minges Battle Creek, MI 49017 


` U.S. COIN COLLECTORS! 


| Near wholesale price coin dealers are to be found in 
"1979 Directory of Lowest Priced U.S. Coin 

Dealers." Exp: 1926 D Buffalo Nickel VF 

condition for under $20.00. Both Volumes | 

.75 post and 


and || are only $3.98 + 
hand. 


Empire Enterprises, Inc., pen. Al 
Box 400, 2 W. Main 
Clinton, Conn. y 


ҮҮТ 


hour from a moderately-sized fire ... 
auxilliary blower. 


Quality- built . . . Inside and Out: 


cleaner and cooler. 


lifetime’! 


Here's how 
it works! 


* Unique design keeps glass doors 


* Antique Red or Satin Black. 

ж Swept-back sides avoid ‘boxy look’. 

ж U.L. Tested and Listed. 

* Triple walls keep surfaces. 
minimize clearances. 

* Stainless Steel heat exchanger tubes 
guaranteed against burnout, 


* Long-life welded construction. 


Performance & Satisfaction 
are Money-Back Guaranteed! 


72719997907 Д 
ThermoGRATE 


© 1979 TEI, ST. PAUL MN 55113. ALL RIGHTS RESERVED. 


Ihe Pen That 


Tells Time:5] 9 эй 


Thousands of these pens 
have been sold at 
$34.95 and more! 


6 function digital 
watch shows hours, 
minutes, seconds, 
day, date, month. 


LE.D. PEN is a 

smooth writing re 

standard U.S. refill and bat- 

tery (included). This beauti- 

fully gift packaged status symbol 

is an accurate, reliable watch as 

well, EÛ, PEN is brought іо you by the 

same high technology digital counter mfg. 
that gave you TAPELESS MEASURE* and 
STUD FINDER. Molded in black with chrome 
accents. 


QA time оч 
© 1979 ENM Co. | 


Please send má. n LED, PENS а! $19.95 ва. 
Enclosed lind checkimoney order Tor 

МАМЕ 

ADDRESS 

CITY 

SEND TO: 

L.E.D. PEN | 


STATE 5 


Consumer Products Div. 
T Northwest Highway 


ENM Company 
5150 Northwest Highway 
Chicago, IL 80430 


New! A heautifully 
efficient way to cut 
your home heating costs! 


THERMOGRATE  Free-Standing  Fire- 
place/Stoves cost Y2 to 7з as much to buy 
and install, achieve fireplace charm, and 
produce 5 times the heat. 


= You burn less wood! 
= Cut your home heating bills and insure 
your comfort in a power outage or fuel shortage. The 
5-Way Heating System delivers over 55,000 BTU per 
even without 


cool, 


or write today for FREE color 


brochure, performance data and 
how-to-order information: 


P.0. Box 43021 Dept. 860-910 
2785 N. Fairview, St. Paul, MN 55164 


CALL TOLL FREE: 1-800-328-0882 - 


TENANCE-FREE · . , INSTANT START * 


| | 


'NON-POLLUTING * NO a NOISE • 


Quiet 
Pow 


112 VOLT Chain Saw: 


* Runs off battery in your car or truck 

• Can cut a pickup load of wood, still leaves plenty 
of juice to start vehicle 

* Famous super-tough Oregon bar & chain. 

* Approved lor Highway Department use. 
: Sold and used around the world 


NOSVD ON SO33N*H39ONVO 3Hl4d ON 


Я For Free Information, write: 
3 Tensen Dept. 204. 1218 N.W. Glisan, Portland, OR 972092 
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not generally available 
at local outlets. Our 
new catalog details 3000 
| imported and domestic 


— 6 tools, benches, and 
accessories for cabinet makers, carvers, 
sculptors, finishers and hobbyists. 


Catalog $1.00 in Coin or Stamps 


W@DCRAFT 


Dept. P5109 313 Montvale Ave. 
WOBURN, MASS. = 


SAW YOUR 


A ШШЩ 
Ы ШЫ 
VU TIR 
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the SNOPPING 


— A LS] ceeds: 


HIGH OUTPUT The RAL.S. #1000 Laser 5 a pulsed 
LOW COST beam, gas Laser designed to produce 
VERSITILITY maximum power under the most adverse 
SIMPLICITY —— conditions. Based on Plasma technology 
دید‎ РЫ so advanced that it was granted a US Pat- 
‘aaa ent. Now released to the public as a hand- 
PATENTED held Laser Pistol: The R.A L.S. #1000 


(H) Laser Kit. Combining rock simple con- 
struction with pushbutton operation, the #1000 (Н) Laser Kit can be 
assembled and operated by non-technical personal. The deluxe #1000 
(Н) Laser Kit comes with gl a ү need for a truly portable 
Laser Pistol in it 5 own eire aler inquiries welcome. SPECI- 
FICATIONS: Weight-650 Length-30 Cm.. Power req.-12VDC. 
Assembly time- 30 min., Power storage-4 Joules Gas mediums-prootea 
for Nz. will lase most gas mediums except thermal. POWER OUTPUT 
275.000 watts, ave. @ N; R.A.L.S. #1000 (Н) Laser Kit. only— 
$350.00, Deluxe Kit only— $500.00 Write: Andromeda Corporate. 
P.O. Box 904, Bensenville, Iilinais 50106 


THE ULTIMATE IN 
POLICE SCANNER — 


SPARKY'S PRICE 
| $199" 
brings te expertise in space age computer technology now 
brings the versatility of a totally synthesized scanner within 
lanyones reach. By merely touching the pressure pads, you 
can receive any one of 15,757 frequencies in the public ser- 
vice and amateur bands. You can search through entire bands | 
for an active frequency. You сап continue to search or stopi 
1 store the new frequency which will be automatically dis- 
1 in the LED digital readout. The display will also inform 
of Power Failures, All Channel Lockouts, Programming} 
rors and Scan Delay Function Status. The K100 covers 3010 | 
mhz, 144 t0 174 mhz and 44010 512 mhz. VR рач Master- 
charge, VISA card for faster service. Personal checks are 
held tor bank clearance Price does not pee shipping | 
arges. K100 has 10 Channe!s v EM a1 Ma a cat apes A 
-800-255-636 


lorde r your Toll Free 


| SPARKY'S Home Electronic Center 
11489A Oak Park Mall, Overland Park, KS 66214 


Makes ordinary telephones obsolete! 


NEW "SPEAK-EASY" 


HANDS-FREE 
TELEPHONE 


e Unique speaker phone! 
e Installs anywhere in seconds! 


e Redials busy numbers 
automatically! 


e Great conference phone! S 
e Lets you listen without being «@ 
overheard! 


Now! The convenience you only 

dreamed was possible 

You probably thought a telephone this ad- 
vanced and imaginative existed only in motion 
pictures. Or was available only to tycoons who 
could afford to pay a small fortune and have 
one custom designed. Well you were wrong! 
Because now, through this exclusive direct- 
mail offer, you can place calls, carry on conver- 
sations and more with the high-convenience 
features you've always wanted! 


The phone of the future . . . Today! 

Unlike ordinary telephones, the Speak-Easy 
requires no bulky magnets and ringer systems. 
instead, the futuristic Speak-Easy complete 
telephone utilizes highly advanced miniaturized 
micro components and a tiny yet powerful con- 
denser microphone that's so sensitive, it picks 
up your voice clearly from across the room! But 
that's just the beginning. . 

Check out all these advantages... 

Imagine! While the Speak-Easy is sitting on 
your desk or table, you merely press the “ON” 
button, quickly touch-dial your number and 
speak normally while your hands are free to 
continue your work! And, you'll really appre- 
ciate the Speak-Easy's unique. . 


Privacy feature! 

This great feature is as useful to homemakers 
as it is to executives. You see, the Speak-Easy 
has a really handy “MUTE” button that, when 
pressed, allows you to continue listening to the 
party on the other end but prevents him. from 
hearing you or anyone in the room with you. 
Think of how useful that will be when you're 
discussing confidential information with a 
nearby colleague when a client's on the line. Or 
when there are other distracting background 
noises going on that you don't want trans- 
mitted. 


Use it like a regular phone, too 
When you don't wish your conversation to be 
overheard by someone else in the room with 


The Speak-Easy complete telephone has a 
pleasant electronic ringer and is available in 
Ivory with CoCoa Brown trim. 


you, just pick up the Speak-Easy and right 
under your fingertips you'll discover two highly 
sensitive volume control buttons that enable 
you to converse in total privacy. 


Even automatic re-dialing!. 

What a time and energy saver! The Speak-Easy 
actually has a built-in memory that, with the 
touch of the "RE" button, automatically re- 
dials the last number when you reach a busy 
signal. This feature alone makes the Speak- 
Easy phone perfect for today's hectic lifestyles! 


Works on any phone system 

Right! Even if your area is only set up for rotary 
dialing systems, you can use the new Speak- 
Easy phone without any complications. Merely 
plug it in yourself and forget about calling in a 
costly installer. Even works in Canada! 


Special Introductory Offer 

During our national introduction, we're 
offering the amazing hands-off Speak-Easy 
telephone by mail for just $129.95. What's 
more, if for any reason you're not 100% 
satisfied with this exciting new innovation, 
feel free to return it within 30 days and we'll 
send you a prompt and total refund. No ques- 
tions asked! 


8700 Waukegan Road Morton Grove, Illinois 60053 1312) 966-5510 


Call Toll Free 
800-621-5559 


In Illinois 800-972-5858 
24 Hours A Day —7 Days A Week 


| ci Clip & Mail To: 


Cambridge International, Inc. Dept. P10E 

8700 Waukegan, Morton Grove, IL 60053 

Please rush me |. | "Speak-Fasy" phone(s) at 
$129.95 plus $3.95 shipping & handling. (Ill. resi- 
dents add 5% sales tax). 

[1 Check or Money Order Enclosed 

O Charge to: O Master Charge O Diners Club 
C] American Express O Carte Blanche © Visa 


| Acct. # Exp. Date 
| Name 
| Address 

GIy — S — — — p 


| Signature 
| Cambridge Internafional, Inc. 1979 


| bikes, snowmobiles, generators 


| | RUSH COUPON TODAY 


| KANSAS CITY, MO 64111 


| à O YES 
LETT detalis about 
| i Pha Кү qeu 


NOW! Get in on the 
PROFITS i и; jo? 


REPAIR! 


Work part time, full time — 
right at home -— we help : 
you every step of the way. 


No doubt about It... as a small engine pro, vmm 
en the huge demand for qualified men in one of America's 


| fastest growing industries. You'll be able to command top 


пои rates of from $10.00 to $15.00 рег hour—and that's 
ust for labor. A simple tune-up earns as much as $17.50 for 


| less than an hours work, and parts, engines and accessories 


will add even more to the profits. 

Plenty of business waiting for qualified men. 

46,000,000 Small Engines Are in Use M 

That's the official count from the Engine Service Assn., a 
one-million new engines are being built each month. With Th 
accredited Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. People 
will seek you out and pig well to Service their lawnmowers, 
tillers, edgers, power rakes, garden tractors, chain saws, mini- 
o-carts, paint sprayers, snow- 
blowers ...the list is almost endless 


Professional 
Tools And 
Equipment 
PLUS 


_ Al YOURS TO KEEP— 
„All At No Extra Cost! 


NO EXPERIENCE NECESSARY! 

You don't need to be a ‘bom mechanic’ or have any ae 
experience, You can master this profitable trade right at home 
in your Sparetime. Lessons are fully illustrated. . .50 clear 
Can't go wrong, and with our famous 'learn- -by-toing’ met 

и get pract actical ‘hands-on’ experience. We also show is 

ow to get business, what to charge, where to get ny 

wholes „all the inside tricks of the trade you need 
assure SUCCESS right from the start. 


Send for FREE Facts — Do it TODAY! 
NO Obligation —NO Salesman Calls! 


You risk nothing by accepting this offer to see how 


| easily you can learn the skills you need to increase 


your income in a high-profit business of your own. 


| Just fill in and mail coupon below (or send postcard 


with name and address) to receive full information 
by return mail. \ 


BELSAW INSTITUTE 
9307 FIELD BUILDING 


— ЕБ 
" e" " 


Accredited " | 


g BELSAW INSTITUTE 
ОҢ 5207 FIELD BUILDING „менн + ü 


KANSAS CITY, MO 64111 ‘Susy Counci 


M ME | 
my own business in mai B 

e is No Obligation and 8 
p at No Salesman will call on me. 1 
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AU TOMOT IYE 
BATTERIES 


TOP SPEED OF 90 MPH! 
1,1125 MILES OF NONSTOP 
DRIVING (from a 15-gallon 
fuel tank)! 

That's the kind of high-mileage, 
fuel-pinching performance you 
can get — right now — with the 
amazing HYBRID ELECTRIC 
CAR! What's more... you can 
build it yourself! 


HOW IT WORKS 


.5-HÜORSEPOWER: 
GASOLINE ENGINE 


PULSER AND 
MOTOR CONTROL 


The layout of the new drive system. 
All you do is take your existing car (or buy a used body) and replace its 


cd nim wer plant with a small gas-powered lawn mower engine. (That's 
right, a lawn mower engine!). This engine drives a generator which, in 
turn, supplies the vehicle's drive motor with electricity allowing you to 
travel at speeds up to 50 MPH 


When more power is needed, four automobile batteries — hooked up in 
series and fed by a 100-amp generator — give you plenty of kick for passing, 
climbing hills, and for running at RITE speeds (up to 90 MPH) .. . and to 
help save normally wasted energy, a regenerative braking circuit auto- 
matically converts the drive motor into a generator that feeds and charges 
the batteries while the vehicle is decelerating! 


Your total cost — by buying your own parts and building it yourself — is 
under $1500. Your first year's benefits alone — in fuel savings and in hassle- 
free driving — will more than pay for the car! 


GET ON YOUR WAY TO HIGH-MILEAGE MOTORING... NOW! 


THE MOTHER EARTH NEWS — the national magazine long recognized as 
a leader in alternative energy — offers yon a detailed, mop- by-step set of 
plans for making the HYBRID ELECTRIC CAR. The complete package in- 
cludes the plans, bill of materials, and list of suppliers. The plans sell for 
$15.00 and come with a no-risk guarantee. To order simply fill in the 
coupon below and mail it — along with your payment — to: MOTHER'S 
PLANS, Dept. SP, P.O. Box A, East Flat Rock, North Carolina 28726. 


he a as TL TTT TT SSS STATS SB SIT BI SST SS SSE SST ISI SPSS BST SSS SSS CELE LE aah o ams ws 


Enclosed is $15.00 
Please send me the HYBRID ELECTRIC CAR plans. | understand that | have 10 days to examine 
Phe plans. and if | decide not to use them, | can return them for a full refund. 

ip To: 


NAME ADDRESS 

i اا‎ сч. ZIP 
CHARGE IT TO MY O MASTER CHARGE OR O VISA CARD 

NAME ACCOUNT NO. EXPIRATION DATE 


MASTER CHARGE INTERBANK NO. SIGNATURE 

Add $1.00 if you wish to have your plans sent first class. 

North Carolina residents add 496 sales 

MOTHER'S PLANS, Dept. SP, P. O. BOX A, EAST FLAT ROCK, NORTH CAROLINA 28726 
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THE FUN МА CHINES ^ 


. that work, too! 


1 ° FUN TO BUILD!” 
e FUN TO RIDE! , 


' These rugged off road vehicles 8 
Г are powered by 5 hp to 16 hp 4 
em, American-made engines. 
jew Engine is completely as- 
ot û sembled, frame is welded 4 
i and painted. You just bolt ; 

everything together ALL 


oie, 2 а 


ane start riding. nés $ ' 

it priced from 

$399.95 and $799.95. MODELS 
For a FREE color SUPER TRYKE 


brochure with complete details, write today to: 
Carl Heald, Inc. Dept.PS-910P.0. Box 1148, Benton Harbor, MI 49022 
Om e largest Maker of EC and Tryke Kits in the World — сап ноа Inc. 
= ша пш ша ша ш EH A 


A Send for our free 
= color catalog show- 
ing all of the Kirsten 
Ji pipes, accessories and to- 
baccos. 

KIRSTEN PIPE CO. INC. 
P.O. Box 70526, Seattle, WA 98107 
Dept. G 


new 768 page SDP Catalog features e 
over 24, 000 | raped and metric off-the-shelt parts: Tim- 

ing bells, pulleys, chain drives, 
5 ed 


ears, motors, << 
ucers, couplings, shafts, bearings.» (We 4a 
counters, fasteners etc. for building, repairing. in- Xa x 
venting any small machine, engine, model... Low a 
prices. CATALOG 747 is just $4. POSTPAID 


STOCK DRIVE PRODUCTS, 
35 SOUTH = AVE., NEW HYDE PARK, F Y T1040 fie 


BASEMENT TOILET 


Flushes up to existing sewer or septic 
tank by powerful, self-contained pump 
operated by normal water pressure. No 
digging up floors, Clog resistant, easily MI 
installed. Make basement into game 
room, den, apartment with private bath. 
Write for free literature. Dealer inquiries invited. 

DOSS MFG. Dept J-26, Box 10947, Houston, Texas 77018 


du WOMEN START MAIL ORDER 
"E HOME IMPORT BUSINESS 


"И send you a free sample import to prove you can 
make big money in your own spare/full time business. 
No investment in stack. World's most famous importer 
will guide you. Clip this ad, good for free sample and 
big Free Report tells all! Offer limited to adults. 
Mail this ad today. THE MELLINGER CO., 6100 


Variel Ave., Dept. P224A, Woodland Hills, CA 91364. 


IZIZIILIIIS 


i в 
"se у Ж» @7 


electronic minteral/ metal detector : 
• Locate gold, silver, coins, rings .. . from $59.95 = 
*U.S. Patented » Call Toll Free for nearest Dealer Upees 
H ++800-447-4700 (in ILL., Call 800-322-4400) — * 
е ЕІ ЕСТАОМІСЗевеЕ тәэ Literaturee*DEPT. C9 ; 
$1011 Pleasant Valley Rd., Sweet Home, OR 9738бееееее* 


А BUSINESS OF YOUR OWN 


Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basement or garage. 


Big opportunity for mechanics. 
h Write for folder No. PS10, and free bonus offer. 


HYDRAULIC JACK REPAIR MANUAL CO., INC. 


^ @.P.0. BOX 3 е STATEN ISLAND, N.Y. 10314 


| TILLER USERS... 


Can your machine 
| do all of this? 


| x Handle with just ONE HAND. 
Ж EVENLY break, turn & till soil. 
| x Shred vegetation without tangling. 
x Leave NO WHEELMARKS or FOOTPRINTS. 


The TROY-BILT9 ROTO TILLER-POWER COM- 
=. POSTER can do all this and more! 
That's why serious gar- . 

deners consider it the 

finest tiller available. 

| rum See for yourself! For 

ài < complete details, OFF- 

SEASON SAVINGS, and 

FREE 24-page booklet 

clip this and mail to- 

| day to: 
TROY-BILT® Tillers, Dept. 90020 

102nd St. & Ninth Ave., Troy, N.Y. 12180 


Copyright@1977 by Publishing Corporation of America 
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Ohio Man Discovers The Secret of 
How to Escape The American Rat Race 


7 Simple Rules Net This Working Man Without Any Money or Experience $145,000 in First Year 


By John Whitehead, Special Features Writer 

(Canton, OH) The secret to making a quick 
fortune in America has been reduced toa simple 
7 step system by an entrepreneur from Canton, 
Ohio. It requires little or no money, a minimum 
of time and no elaborate plant or equipment. In 
fact, you can do it in your home or anywhere. 

The man who did it is Ben Swarez from 
Canton, Ohio, the Pro Football Hall of Fame 
city. There are hundreds of rags to riches stories 
each year in America. However, his is very 
unique. Ben's system is geared to the working 
man who is living from pay to pay, no savings or 
assets, working an 8 hour a day job for a big 
company, no experience and no rich relatives. 

For the secret of how he achieved his 
workingman's way to riches, 1 held the 
following interview with Ben. 

My interview with Ben was very lengthy and 
detailed, and I could never come close to fitting 
it on this page. The most interesting part was 
towards the end. At the beginning of the 
interview Ben related how he arrrived at the 7 
steps to generate net wealth. He calls these 7 
steps a Net Profit Generator System, or 
N.P.G.S. for short. The story on how he arrived 
at the N.P.G.S. system is lengthy and also 
incredible. It was no easy task. 1 will try to 
summarize. 

It all started when he was typical of a majority 
of Americans, working for a large corporation 
and being unable to make ends meet. One day 
the last straw came in a string of frustrations 
which made him decide to go into something for 
himself. 

He started out by trying to start orthodox 
businesses, but soon found himself, as all 
starting businessmen do, heavily in debt. Then 
one day while exercising, of all things, he had 
what he calls a tremendous insight on how to 
make money quickly. 

As he put it, “the idea rolled out of my head 
like a computer printout.” It was the 7 step 
method, the N.P.G.S. system. But even that 
didn't come easy. The first N.P.G.S. systems 
failed miserably. But, Ben could see that his 
concept was valid and only needed to be 
perfected. He finally did perfect the system and 
his first successful system was called N.P.G.S.-4. 
Within a few weeks N.P.G.S.-4 netted him 
enough money to pay off all his back debts and 
have $80,000 left over for profit. It was such a 
glorious day that | wanted to pick up on the 
interview at this point. 

QUESTION: That isincredible. Within a few 
weeks N.P.G.S.-4 netted you enough money to 
pay off all your back debts. You had in your 
hand $80,000 in cash as net profit. I can't even 
imagine getting that much money all at once. 
What was it like? 

ANSWER: It's almost impossible to ver- 
balize. My wife and I just stared at the check for 
a long time. We had a two day celebration with a 
dinner and party. It’s a fantastic experience to go 
into work and tell them you quit. The chance to 
say what you truly feel to people who have had 
you under their thumb for 10 years is truly a 
pleasant release of frustration. | 

The first thing | did was pay off all my bills. 
Then | paid off my house. I took the money to 
the savings and loan company who held the 
mortgage personally to see the looks on their 
faces. After, we had a “burn the mortgage" 
party. Next I went to the showroom of the local 
Lincoln-Mercury dealer and laid down the cash 
for a brand new Mark. 

My wife and I went on a shopping spree for 
clothes. We had been making do with old clothes 
for so long they had become worn out. She 
always had to shop for clothes with very little 
money. | always joked with her that “If I gave 
you $5,000 to spend on clothes could you do it in 
one day?" She used to say "I could do it in a 


couple hours." So that's what I did. I gave her 

$5.000 to go out and buy clothes. 

We then took a long vacation. In New York | 
bought her a large diamond at Tiffany's — 
another thing we always dreamed about. 

But, what money really does is give you 
precious time. Time to be with your wife and 
children before they grow up before you know it 
— and time to do things you really want to do. 
Another priceless thing you gain is your self 
respect. The words of Frank Sinatra's song “Му 
Way" says it all. 

QUESTION: This definitely could be a 
movie script. How did things go after that? 

ANSWER: Excellent. The same year I 
assembled two more systems and made a total of 
$145,000. 

QUESTION: You've been at it for 31/4 years 
now. Were the succeeding years as good? 

ANSWER: Better. Here are the results by 
year: The Ist year as mentioned 1 made 
$145,000; the 2nd year I made $205,000; and 3rd 
vear $309,000. And already in the first half of 
this year I have made $200,000. І have audited 
financial statements from certified public 
accountants and income tax returns to verify 
this to any agency or investigator of any kind 
who wishes to challenge me on this. 

QUESTION: That's quite a system. I unders- 
tand you're now ready to tell everyone how you 
did it. 

ANSWER: I don't know if ГЇЇ tell everyone. 
But, I have put it all into a set of step-by-step 
instructions. It contains the complete simple to 
understand details оп how to assemble an 
N.P.G.S. system which I finally reduced to just 7 
simple steps. Here are some highlights of the 
qualities of the system: 

e The system requires a minimum of time and 
money to start. 

e You don't need special experience or skills to 
do it, and it's not a salesman's job. 

* You don't need to buy or rent buildings, buy 
or rent equipment and you don't have to hire 
people. 

* You can do it anywhere — in your house, 
while you travel or a favorite vacation spot or 
retreat. 

e With the system you can earn $10,000 to 
$500,000 in a matter of months and even 
within two days depending on which system 
you assemble. 

* [he money you make is all earned income 
which is subject to one of the lowest tax bites. 
QUESTION: Did you say you can make big 

money within days? 

ANSWER: No, that's an understatement. 
You can actually do it within hours in.some 
cases. You can compile a system in an afternoon 
one day and start having spendable money in 
your hands produced by the system the very next 
morning! 

QUESTION: How much money do you 
average on a system? 

ANSWER: l'd say the average is $200,000. 
That's the type I usually stick to. I'll tell you this, 
doing a system to make $10,000 to $20,000 is 
literally duck soup. I have these available all the 
time but don't even use them. 

QUESTION: You said you need no special 
talent or experience. Who all can do it? 

ANSWER: You only need to follow direc- 
tions. All you need is common sense, a sense of 
pride in your work and the ability to see a job 
through to completion. This system is also 
perfect for people who are confined at home, 
such as housewives. 

QUESTION: O.K. So, why do you want to 
reveal your system to other people when it's 
obvious you're making loads of money with it? 

ANSWER: Everyone likes to brag when they 
accomplish something; and, I’m no different. 
Second, І am in the position now to completely 


Says you can do it anywhere. He does 
it while traveling in his motor home. 


a 


Swarez does his system in his motor home while his 
wife, Elizabeth, drives and his two daughters, Elaine 
and Cheryl, play and sight-see. That's the family's pet 
shetland sheepdog on a favorite perch. 


retire. | have put all my money into a diversified 
portfolio of blue chip investments that no one 
can touch, including myself. So, l'm protected 
from losing my money myself or someone taking 
it away from me. 

. QUESTION: I shudder to ask, how much 
does your system cost? 

ANSWER: Would you like to guess? I'll give 
you a hint. Keep in mind this is a system 
designed for the working man like I was, and 
must be affordable to him. 

QUESTION: Well, I know proven money 
making systems such as hamburger franchises 
cost $100,000 to $250,000 plus overrides, and all 
you get for your money is their name and a 
handbook. But with your hint, and, also I know 
you ve been chastised by other entrepreneurs for 
giving away the store, ГЇЇ say $500.00 to 
$1,000.00. 

ANSWER: No, Гуе made it a very token 
price, just enough to keep away insincere people. 
l've done it for reasons I don't care to discuss, 
but, it has something to do with the unwritten 
law of when you take something out of the land, 
you have to put something back. The price is 
only $20.00. I don't want to sound like a 
philanthropist, though, the fact is that I will still 
make money at that price. However, | could 
have made much more. 

QUESTION: That's an unrefuseable deal. I 
am looking at the system. It's incredible. You 
could not get this money making information if 
you spent $30,000.00 for a Ph.D. from Harvard. 
Thank you for a most interesting interview. 

For those who wish to obtain a copy of Ben's 
N.P.G.S. system, its called "7 Steps to 
Freedom". Here's how to order: 

To order: 1) Get a blank piece of pa aper ‚ 2) At 
the top of the paper, print the words "7 Steps to 
Freedom", 3) Print your name and address; 4) 
Mail this along with $20.00 in cash, check or 
money order to Quality Consumer; Dept. G-139, 
4626 Cleveland Avenue N.; Canton, Ohio 
44767. 

Or, if you want us to start processing your 
order immediately, phone in your order as 
follows: 1) Dial this TOLL FREE number, 1- 
800-321-0888 (Ohio residents dial 1-800-362- 
0636) and ask for operator G-139 ; 2) Say 
the words “7 Steps to Freedom"; 3) Give your 
name and address; 4) Give the operator one of 
your following credit card numbers: Master 
Charge or Visa (also include your Interbank 
number). Or, if you don’t want to use a credit 
card, tell the operator you want it mailed C.O.D. 
Operators are on duty right now and around the 
clock. 

Direct any inquiries to (216) 494-4287. Please 
do not dial the toll free number for information. 
The operators are not permitted or qualified to 
answer questions. 

This offer carries а full 
guarantee, 


money-back 


Your home 
workshop 
can pay off 


with 
ШШ this 


Power Feed À 


Planer Molder Saw | 


Three power tools in one — 
a real money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractor$ and carpenters. 


Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 


30-Day FREE Trial! exciting racrs 


NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON MN нымы 


Kansas City, Mo. 64111 


BELSAW POWER TOOLS 


920T Field Bldg., Kansas City, Mo. 64111 


Please send me complete facts about 
PLANER- MOLDER - SAW and 
details about 30-day trial offer. No 
obligation, no salesman will call. 


NAME — — ۹ EEE 
ADDRESS. 

A  ——— د‎ e 
= STATE کے‎ IP 
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NAME: Michael J. Lavelle 
HOMETOWN: Brooklyn, New York 
CURRENT RESIDENCE: San Jose, California 
EDUCATION: B.A. —Philosophy, S.U.N .Y., 
Stony Brook, New York 
OCCUPATION: Computer Professional 
HOBBIES: Racquetball, basketball, auto 
mechanics, hiking, philosophy 

AS A ROSICRUCIAN, 

I HAVE LEARNED TO 

CONTROL MY LIFE 


Several years ago as a college student in 
search of truth, | found myself collecting many use- 


less facts that did not apply to my life. On hearing | 


about the Rosicrucian Order, | was skeptical and 
spent time investigating its claims. Eventually, ! 
became a member—and that was the most reward- 
ing step] have ever taken. 

As a Rosicrucian, I have learned to develop 


| the psychic, subconscious and intellectual levels of 
| my mind. With this new awareness, | can deal with 


people on a deep and positive level, attracting har- 
monious conditions to my personal relationships. I 
have also learned to maintain an excellent state of 
health. 


In short, the Rosicrucian teachings have put 


me in control of my life. 


Today І look within myself to understand and 


control life situations, and rely on my intuition to 
quide me in decision-making and problem-solving. 
And since there is no limit to what I can learn, Î will 
be a Rosicrucian for as longas I can. 

The Rosicrucians are a fraternal, cultural and 
educational organization and are not a religion. 


FREE BOOKLET 
Why don't you investigate the Rosicrucian 
Order to see how its teachings may benefit you? 
For your free booklet entitled "The Mastery of 
Life,” use the coupon below. 


The Rosicrucians 
USCRBEX.B.M. 7777 
Rosicrucian Order, AMORC | 


Rosicrucian Park | 
San Jose, California 95191 U.S.A. 


| 
| 
| Kindly send me a free copy of The | 
| Mastery of Life. | am sincerely interested in | 
| the inner functions of self. 

| 

| 

| 


МАМЕ 
ADDRESS 


SEE ZIP 


Puri oa сана e uec йй. CHEN 


| 
ама аі 
me 


Ridgid, ‚ Crescent, Vise-Grip, 
Wise, Channel-lock, General, Pon 
Nanny poe ipe bran 
es. We ship Coast to Coast at p | 
t. Send $1.00 for our big SILVO TOOL 


у. 


-SILVO HARDWARE СО. 


2205 Richmond St., Dept. PS9-10, Phila., Pa. 19125 


Combine the Aqua-Ponic intensive 
garden system with the new Agua- 
Ponic HJ, VEGE-GRO™ Lights. Its 
unbeatable Send £2.00 for intor- 
mation 


Aqua ~POnics. nc 


17221 E. 17th St, Suite P 
Santa Ana, CA 92701 


GROW 
VEGETABLES 
IN YOUR 
BASEMENT 


Cea) Warned 


|Your Present Storm 
Windows are not Enough... 


Double or Triple Insulate Your 
window area from the inside. 


Torlite plastic film 


* TEAR RESISTANT 
* STRETCHABLE 

* TOUGH 

* 100% CLEAR 


‚100% Opticaly Clear Material... Even 
if you have storm windows you can 
create an additional insulating air 
space with our (NEW STORM WINDOW 
SYSTEM.) (STOP COLD AIR INFILTRA- 
TION 100%.) This is a tremendously ef- 
fective system you can employ at a 
fraction of the cost compaired to any 
product on the market today. 


This new material used only by industry is 
now, for the first time, available for use in your 
home, farm or business. Average size window 
installed in minutes - No Exact Size Trimming 
-No Tacks or nailing strips. Newly developed 
fastening system. Makes it Quick, Simple and 
Fast Easy as a zipper to open for access and 
cleaning. Money Back Guarantee. One kit 
covers 130 sq. ft. of window area. ACT NOW 


FOR HEAT AND MONEY SAVINGS. 


АРТ MFG., Dept. PS-10,3537 Limekiin Pike, 
Chalfont, PA. 18914. One Kit $12.95 ÛU; 
two kits $24.95 - Cl; three kits $37.75 -O: 


Plus $1,50 Postage/handiing lor each КИ ordered. к. 


SUPPLIER 1980 1.5. 
WINTER OLYMPIC TEAM 
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Wherever the winters are cold, with temperatures in 

the “teens” and “wind-chill factors” even lower, people 
are talking about Damart Underwear. 

And no wonder! Damart is the unique underwear 
that keeps you amazingly warm, dry and comfortable 
no matter how cold it gets, no matter how hard the wind 

blows. No matter how long you stay out! You'll have to 

run your fingers over Damart Therinolactyl to discover 
how soft it is! You'll be thrilled at Damart's light weight 
that lets you move so easily. 

Damart does this with a new miracle fabric — Ther- 
molactyl. It's knitted to let perspiration out! No other un- 
derwear does this! You can wear Damart indoors too, and 
turn your thermostat into the 60's. You'll feel perfectly 
comfortable and enjoy dramatic savings in home heating 
costs. 

Damart will be supplying The 1980 U.S. Winter Olym- 
pic Team with Thermolactyl underwear! Damart is so 
comfortable that the Mt. Everest climbing expedition 
wears it. So does the Chicago Bears Football Club, New 

England Patriots and Philadelphia Eagles. 

Our free catalog tells the full Damart Thermolactyl 
story and displays the whole Damart line for men and 
women, including tall sizes. Send for your FREE copy 

now! THE PROOF IS IN THE WEARING 


Бата rt Thermawear, Inc. 


WHEN IN THE BOSTON AREA, VISIT OUR 
PORTSMOUTH, N.H. STORE. (603) 431-4700 


puer PT р 
8 THERE IS NO WARMER UNDERWEAR MADE! 
B Fill out and send to: 

E DAMART, INC. Dept. 11799 
E 1811 Woodbury Ave. _ 
| Portsmouth, N.H. 03805 


YES! Rush me your FREE DAMART ERU ... | want to enjoy the fantastic 
warmth of Thermolactyl Underwear, a DAMART® exclusive. (1 understand there 
is no obligation.) 


PRINT NAME 
| ADDRESS 
CITY STATE _ ZIP (© 1979, Damon, Inc. 
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ТО СОМРГЕТЕ 
YOUR WORKSHOP 


Рі 


STOP WASTING FOOD, Time, Energy, Money 
SAVE! MAKE BREAD is hour insen dinners. salods, 


hamburgers, cakes, peanut butter, 
baby foods, bland diets, purees, party drinks, chopped ice, freeze “ ice cream.’ 


"3600" Vita Mix® makes them all INSTANTLY . . 
SIMPLE AS ONE, TWO, THREE .. 


1. MERELY PUT FOOD IN 
PATENTED “SPLASH GUARD 
ACTION 00МЕ”® 
Always wide open. Safe for hot 
liquids! Your “3600” juices, 
freezes, cooks boiling soup, 


IT’S CONVERTIBLE 


porridge, pudding, etc. in a 
S میا‎ туз never-ending stream as long 
G away as you continue to add food 

Now is the time to start saving money - through the wide open top. 
and the nutrition in your food Р 1 2. FLIP THE FULL IMPACT LEVER 
Use patented "impact" method — y DOME N to activitate patented, revers- 
not old separation “throw-away”’ ing motor, Hammer blades 


method. U. S. Dept. Agriculture 


smash into foods — as they 
handbook says: 


revolve and reverse — up to 
1,000 times harder than any 
one-way appliance. 

3. OPEN THE PATENTED 
PRESSURIZED SPIGOT — 
serve Total Juice® “ ice cream", 


extracted peel and 
juice only* everything" 
Lemons (vit. C) 90 mg. 346 mg. 
Oranges (vit.C)** 109mg. 319 mg. 


**Freth, ripe Col. Valencios “per pound 


Now you can get up to the nutrients | hot soup — over 800 recipes 
shown above the VITA MIX* way) | — by dish, glass or by gallons. 
("Peel and everything" is the VITA MINS way) | No lifting, pouring or lid han- 


dling. Continuous usage for the 
first time — right at the table. 
Large or small quantities. 


SUPER 3600 
STAINLESS STEEL 
VITA MIX« 
BREADMAKER 


The easy way to make home made 
bread — not only fresh-baked but 
of fresh-ground grain with pre- 
cious, fragile vitamin oils retained 
for that yummy "'"'3-minute fresh" 
flavor. 

Only VITA-MIX® can grind IMPACT 
rain, mix and knead the LEVER 
read all in one easy 3- 4 

minute operation.* 

No need for old fashioned, over- 

sized bowls, kettles, dough hooks 

or stone grinders that clutter your 
kitchen and take so much time. 

* 3 minutes for us 


TOTAL JUICES! 
COOKS! FREEZES! 


Free Recipe 
Book 


plus $30 handling and shipping 


The Atlas Band Saw * Handles cut- 
off operations in a wide range of metals 
— from steel and iron, to aluminum, 
brass and copper * Comes complete 


2.1 cU. ЖО 


5 minutes for you if you are new at it | 4 with 4 hp, 1725 rpm motor * Takes any 
CHECK Haee itii iiie | WRITE TODAY! — — Phone (216) 235-4840 or cali TOLL FREE Continental shape stock — bar, flat, square, hex, 
PART: : 800-321-2790, Alaska/Hawaii: BOO-321-8640 

Б US. MADE, | NATION-WIDE SERVICE | We will RUSH TO YOU A GIANT FOLDER giving complete, ex- tubing structural shapes, and cuts it at 
Г] SELF CLEANING | clusive details... where to buy... SPECIAL PRICE. any angle from 90° to 45° Max. capacity 
o CONMERCIAL SUPER POWERED | SPEED IS IMPORTANT — supplies are limited. is 4"x6" © 3-speed V-belt and worm 
C SAVE FOOD, TIME, MONEY—NOW! | тоа тос DA MEO Matome basis. gear drive offers speeds of 90, 188, 250 
O G@)LISTED — COMMERCIAL QUALITY | VITA MIX® Corporation: '*3600'* Division, Dept. PS1079, rpm eSwiveling rapid approach/release 
Г] 265 MPH BLADE ТІР SPEED — | 8615 Usher Road, Cleveland, Ohio 44138 type vise allows fast set ups. Set desired 

instant head-on impact in safe, heavy, d 

stainless steel concussion chamber | МАМЕ TEL. NO. cut, and ios сно, ч ees ien 
[1 SAFEST STAINLESS STEEL Е? А proper speed for smooth, fast cuts e Has 

CONSTRUCTION ADDRESS | 

'HER APPLIANCE HAS - stock stop for repeat cutting * Converts 

Ы VITA MIX FEATURES | CITY STATE ZIP 


to vertical position for contouring, notch- 
ing, slitting, and other operations in 
metal or wood. Length 41" height 37’, 
width 16%” Extends to 43" length, 47%" 
height in vertical position. 


An ATLAS ji In 7 days 


my method of DYNAMIC-TENSION 
starts giving results you can س ر‎ = ` 


Hydraulic Log Splitter 
PARTS ALSO AVAILABLE TO "BUILD YOUR OWN" 


feel and your friends will 5 Toke the heck Бона dradar ATLAS BANDSAV 
Gain W Bi Ap get egre ovt of woodtplitting. Split lags for your quss ae ee кай ens in ci аш = шна e e шшш -— 
ain we own firewood. Slit | 1 a profitable Pas | : 
“pot belly.” Send your a and Seine. let Your eg seliter sum " МИЕ ATLAS ИЧР БИРҮ. ТН. S і 
address for 32. -раре book— FREE. money for you pn a rentol boar. Splits | 2019 N. Pitcher, Kalamazoo, MI 4900 


, peecut lengths up to 26" ath 10.5 
fon force. Feat splitting cyche time, 


10- second 
A BRAND HIW 


CHARLES ATLAS, 49 West 23rd St., 


New York, N.Y. 10010 Dept. K1 І Please send me the Atlas Band Saw (Model 4359). 


Enclosed is my check or money order for$265.00. 
(Includes shipping and handling) or charge my order to: | 
i O VISA Û Master Charge 


$749.50 ` 


DOLL FURNITURE PLANS ge Acct, ж — — — — — Exp. Date. | 
Build wooden doll furniture Daten! control vows automatically returns to mauina at è | | 
{гот expertly designed | drerit sisti ^ crm ctt Name 1 
Кес for сыз up to 18", * BUILD.TOUR-OWN'" cod sore. We con furnish top quokty Address 
instructions comporem fà bald other pres Write ua for барыстар and і 
2 Gai residents add : рге. Send for our catolog. 1003 of other hemi. | City/ State/Zip j 
PLANS PLANS PLANS URPL ENTER ETT Lincoln, Nebraska Г] Send FREE Atlas Power and Hand Tool Catalog. 
P.O. Box 344, | US ( R ED esos oaan ] Michigan residents add 4% sales tax. І 
SANTA CLARA, СА 95052 Available continental U. S.A. only. i 
Price subject to to change w without notice. A 
-— кшн  -—— ШШ [ BR B к M аа 
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Own this classic“ 


Comes 


fully assembled | 
or 


as a partially 
assembled kit. 


Wortl 
doubl 


now yours at extraordinary savings.. 


В Hen the — "Roll-Top" 
you've always wanted. A full size oak desk 
because 


filing space, small draw- 
ers for stamps, etc., two 
pull-out writing surfaces, lots 
of extras. Finished desk meas- 
ures 54" wide, 26" deep, 45" high; desk height is 
30". Ample center leg room is 24?" wide, 26" high. 


The Kit is designed to make woodcrafting a 
joy. Superb oak and oak veneer are pre-cut, 


you put it together yourself from pre-cut Kit parts. 


Roomy sectioned desk features classic pull- 
down roll top, pre-assembled at our factory for 
accurate fit and ease of construction. Center-guide 
drawers on both sides open smoothly, provide the 
filing room you need. Roomy center drawer is 24 " 


sanded, and clearly marked to match the illus- 
trated assembly guide provided. Complete with 
all hardware, drawer pulls, finish grade sand- 
paper, glue. No special tools or skills needed. 
When finished, you'll possess a magnificent show- 
piece for your home or office—worth at least 


тыз 


— 


| Oak desk chair—a perfect Eu 
| match to desk, Patterned 
after furniture first used in 
the Bank of England! 23” 
wide, 24” deep, preassembled 
| and ready to finish, 


pe ee puc 
c y gy NE |y DT 1 T1 I1 DT [T E — Sol... IL 


For VISA, Master Charge or 
American Express ordering 
Call TOLL FREE: 1-800-247-5018 
lowa Residents: 1-800-532-1437 | 


wide. Desk also features lots of ''pigeon-hole" 


Fo v——————MMMMÀMM ERR 


* F Ld / 
twice what you paid for the Kit: | БЕРЕ 


Wood, йш bern 
"uf! Tou 


-— i 


E Emm. “ 


[| 
erg 
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WOODCRAFT COLLECTION рер. avsuv | 


1400 North Fruitridge Ave., Box 1174 
Terre Haute, IN 47811 


Please send me Roll-Top Oak Desk 

| | Kit only 
$499.00 617223 
(freight collect) 

[] Assembled and finished 

` $1,200.00 721324 
(freight collect) 

O Also send me matching desk chair, assembled and ready-to-finish 

159.00 062 (Allow a maximum of 4 weeks 

(freight collect) to ship) 


Enclosed is my check, money order or Visa/Master Charge/American Express Num- 
ber (please include expiration TE pe [i “Sea ы اج‎ 


N.Y., Iowa, Ind. residents please add applicable tax. 


(Allow a maximum of 
4 weeks to ship) 


(Allow a maximum of 
120 days to ship) 


Print Name 


SP 7.7. a 1 i i Ee 


| ——————— Ó— ^| 
Do you have a telephone? [] Yes [] No 
[] Please send me mv FREE Woodcraft Collection Color Catalog only 


City 


OB 


MAKE EXTRA 
CASH IN 
SPARE TIME_ 


More efficient dozer power 
and high maneuverability 
for larger gardens, snow 
removal, complete land- 
scape projects. Up to 16 
hp. Over 30 attachments 
ME incl. all garden tools, dozer 
FE blade, hydraulic loader. Fac- 
tory direct savings. Unique, 
popular, EASILY ASSEMBLED 
KIT. Odd job and resale oppor- 
tunities are great. Send now, to: 
OUBLIE ынена =з. 
STRUCK KIT, Dept. P5109 Cedarburg, Wis. 53012 
[] Catalog showing Crawler Tractor Kit construc- 
tion & uses (specify Magnatrac or Mini-Dozer) 

— 50g. Both Catalogs — 75. 
Г] Plans for fabricating a Crawler Tractor Kit 
from local materials (specify Magnatrac or 
Mini-Dozer) — $7.00. Both Plans — $10.00 (re- 
funded on any purchase). 


NAME 
ADDRESS 


CITY, STATE, ZIP 
(DEALER | INQUIRIES. INVITED) 


zn X. 
d э” 


———— + = — Ll — EE sum ia m — 


$4995 


COMPLETE 
COURSE 


KIT CONTAINS: LOCK PICKS, CAM OPENING TOOL, LOCKS, FILES & KEYS 
COURSE COVERS: LOCK PRKING, MASTER KEFIR, KEY MPRE FEHR, REÉAEYING 


Today a trained Locksmith can just about 
| write his own ticket. Locksmiths average 
$15.00 an Hour. Learn at home- Earn as you 
learn. Fast easy course that trains you by 
| doing. All keys; locks; picks; car tools and | 
| special equipment supplied. Zooming 
crime is everywhere, everyone is seeking | 
greater protection. Cash in at once, train | sooness 
at home - Earn extra $$$ right away. Send igy -| 


[nationa LOCKSMITH SUPPLY CORP 
FO. ВОХ 31598 DEPT ()53 
DALLAS, TEXAS T5231 | 
С scu coukst Синь INFORBATION 
cco... AND FREE LEBSON 


for exciting facts and а Free Lesson - No 

obligation or Send $49.95 for complete Kit. , STATE 7F 

А $1.75 shipping & handling. Texas resi- TOLL-FREE ORDERING 
dents add sales tax. C.O.D. accepted. 10 1-800-527-4128 

day money back guarantes. MASTERCHARGE — BANKAMERICARD | 


` INVENTORY ADJUSTMENT SPECIAL! 
PILOT'S GLASSES AT 
мы» PRICES! 


«impact Resistant 
e Handcrafted 
* Polished Glass Lenses - 
| «Hardened Metal Frames 
* Money Back Guarantee 
To order, send check or mone one (include $1.00 
for postage and handlin ng) to Optics: Dept. 308, 
P.O. Box 14206 Atlanta, GA hone (Р lease specify 


pote or silver frames.) SPECIAL: Order now and get 
WO PAIR for $13 plus one dollar handling charge. 


FREE! During this limited offer. 
Deluxe velour lined protective case. A $3.00 value. 


LIMITED OFFER FROM U.S. OPTICS 


Ld BÓ iL Lo eee eee ee a 


CUT STRAIGHT 


[| WITH 


FREE! 


Edmund Scientific — 


E lin] m"— 


Edmund Scientific Catalog 


A MUST 
FOR EVERY 


Use "STRATE-CUT' Cutting Guide with 
any portable circular saw, jig saw or 
router. Extends to 8'6", reduces to 51" 
for short cuts and portability. Clamps | 
to paneling, doors and other long work. 
Hip 4x8' sheets down the center; trim 
1/16" off a door. Make precision 90° 
cuts, tapers, angles, dados, bevels, 
grooves. Unbeatable for scoring wall- 

board. Guides utility Knife. Heres how 
this sturdy aluminum tool works: 


Explore Astronomy, Biofeedback, Optics, 
Lasers, Magnets, Weather, Microscopes, 
Photography . . Over 4,000 Fascinating 
Products in Our FREE 100 pase color 
catalog! Send For Your FREE 

Edmund Scientific Catalog, Today! 


Г — -— [MIT Апа Mail Today' — — re а 
| 


О YES! Rush me your FREE Catalog so that 7 
i can explore Edmund's World of Science. | 


q- Д ERLEBT AM 
dz, | 


| Мате Í (1) Patented connector joins and aligns 
MM MÀ T (2) two 51" guide sections with four set 

{ Address screws (3) C-clamps (4) attach guide to | 
Civ. | State Zi work. Tool follows guiding edge (5) 
id | р | Clamps and illustrated instructions incl.. 
| Sane Mail Coupon to: only $19.95 plus $2.00 shipping and 
Edmund Scientific handling, U.S.A. only. Send check or M.O. 


to: R.A.K. PRODUCTS, Department S-32 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Hes. 4% tax. 


| Dept. N-20, Edscorp Bldg., Barrington, NJ 08007 i 
No. 108 © Edmund Scientific Co. 1979 


— Maul 


WOOD SPLITTING CAN BE EASY...WITH THE SOTZ MONSTER MAUL 
Total weight: 15 Ibs. (Head —12 Ibs.) 


Splits most logs in one lick— won't stick. 

Rugged all-steel tool guaranteed 10 years. 

Split 'em where they fall. 

No struggling or lifting heavy logs up to 

mechanical splitters. 

Ends broken handles, stuck axes, flying wedges. 
^ No stooping over, stands upright on flat end. 

All around fastest, easiest hand splitter made or 

your money back! 


(delivered U.P.S.) included in price 
send for the Sotz News. 


Sotz Corp. 13609 Station Rd. Columbia Sta., Ohio 44028 
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Fashionable new 
thermal shade 
cuts window heat 
loss up to 79% 


mam za 
erry 


Treating 
lignum Vitae 


If you have lignum vitae and you are a wood- 
worker, you probably know how to treat it. You 
know it isn't a.dreaded disease, but a beautiful 
South American wood. It's dense, very hard, 
and often used to make mallets. 

Fine Woodworking magazine speaks this 
language to more than 100,000 readers— people 
seriously interested in making beautiful things 
out of wood. Whether you are an aspiring 
novice or an accomplished expert, you'll find it 
an especially informative magazine, with finely 


Window 
Quilt 


lets the P. in ~ and keeps it in! 


detailed articles about techniques and tools, Now you can capture all that “free heat The Se (me 
materials and design. It’s written by master | Steaming through sunny windows on bright roun byla ofinsulatina ibet КА л? 
craftsmen who share their many years of wood- | Winter days — and keep it inside all night, Solus couse al pi г by AN i Wig 
working experience. And it's printed on heavy warming your home while saving your eui sonic ae enc E tu P 


energy dollars. 

Most heat loss occurs at night, and mostly 
through windowglass. Good-looking Win- 
dow Quilt insulating shades can eliminate up 
to 79% of winter heat loss through single- 
glazed windows, and up to 6676 through 


paper to withstand years of reference. All back 
issues are in print and indexed periodically. 

If you want to become a better woodworker, 
write for more information about this 
beautifully illustrated bimonthly magazine. 
Better yet, send $12.00 for a one-year subscrip- 


| Rush me your literature portfolio, a worksheet to figure 
my energy savings, measuring quide, dealer listing, and 
actual Window Quilt ample E nclosed is $2 to help 
defray printing and mailing costs. 


tion (Visa or Master Charge accepted). If you're 
not pleased, we'll be happy to refund. 
52 Church Hill М4. 


Fine 
Wood " PO Box 355-6G 
Working? Sez 
Á À А А А ng Connecticut 06470 
Jae once ATTN ETAT M mci. 


The Taunton Press 


double-paned glass. They fit tightly on all four 
sides, sealing warm air in and cold air out. 


Name 
Address 


* Fit almost any size window € More effec- 
tive than 4 glazings е Architects’ and dec- 
orators choice € Payback is 2-5 years e 
Blocks summer heat — saves on air condi- 
tioning. 


Appropriate Technology Corp. 


309A Green St. Brattleboro, VT 05301 


SURPLUS ROTARY FILES 
consi dam spin пам rrr mi. 


32-Taol Set, G.I. cost $275.00 now . . $21.00 

14-Tool Set, G.I. cost $114.00 now . Pu. 
Save Even More. Both Sets now $31.00 

E. ] Two $31 Sets (Limited T Time] ҮҮ 

i 100% Guaranteed. Add $2.50 for Shipping 

ET bias orders add 5% tax. Export orders add $ 
U.S. SURPLUS CENTER, Dept. 501 
| 715 Camden, San Antonio, Texas 78215 


BIG SAVINGS ON DRILL SETS 


SPLIT POINT 
DRILLS 


Starts "drilling" right away | 
„won't “walk k] 
or wander" 


IN - 


Innovative new Quick- 
Cut Point gives you faster 
penetration with less 
pressure. Specially de- 


21-pc. Sel epo signed tip is split into 4 
Straight Shank. $20.05 cutting edges instead of 
High Speed the usual two. This gives 
Twist Drills, postpaid the point greater "bite", 
ae to pir "i eliminaling the need for 
i el index » pre-punching before 
starting to drill. Bits are 
13-pc. Se $12.95 precision machined of 
Stign Sn. "aia steel Heat treated 135 
' steel. Heat treate * 
Te ndis postpaid point stays sharp longer, 
Mi is Ed even in toughest ma- 
aine index. terials. Great drills - great 


savings! Money back if 
not satisfied. 


FREE GIFT 


Order Now 
and gel 


Name 


TWO ADJUST- Address 


City State Zip 


No COD's. Send | 
Check, Money Order or Master Charge, 

Visa Number 

YOUR TOOL MART | 

| 5637 W. Roosevelt Rd. • Cicero, III. 60650 | 


ABLE DRILL 


STOPS FREE - 
WORTH $2.00 


NOW! FORGET GAS AND OIL SHORTAGES! 
This Low-Cost, Revolutionary, Electric Baseboard Heating 


Invention Ends Fuel Problem —and Provides Advantages of 
91 MATER HEAT SUL COSTLY PLUMBING! 


INTERTHERM 
HOT WATER ELECTRIC 
BASEBOARD HEATING 


Perma nant үте for ртути тея" Models for Single Rooms 


Now—in spite of today's fuel shortagé—your 
family can enjoy wonderful indoor comfort in 
coldest weather. Provided by INTERTHERM's 
soft, gentle, uniform, floor-to-ceilirig hot water 
heat. Without cold floors, drafts or too-hot, 
too-cold periods. That's not only economical 
— but also the safest, cleanest, most health- 
ful heat on the market today. 


INTERTHERM's System of Hot Water Electric 
Baseboard Heaters Costs Much Less to Install 
and Maintain than Central Heating Systems. 
Because it requires no burner, boiler, furnace, 
pipes, ducts, flues, chimney or fuel storage. 
INTERTHERM Heaters don't cause a fire, 
scorch drapes, burn child or pet. And don't 
carbonize lint and dust particles that dirty 
furnishings, irritate nose and throat — or burn 
plastic particles into toxic vapors, Recom- 
mended by many allergists. 


The INTERTHERM's Patented Inner Works, 
Shown by Diagram at Right, consists of a 
copper tube inside of which an electric heat- 
ing element and a water and anti-freeze solu- 
tion — which never needs replenishing — are 
permanently, hermetically sealed, Electricity 
heats the water solution, Then shuts off, The 
water continues giving off heat — maintain- 
ing temperature desired, while saving money. 


INTERTHERM INC.; Dept. HHHH-109 
3800 Park Ave., St. Louis, Mo, 63110 


2-73 | town ee аннан State ant 


Portable Models for Single, Hard-to-Heat Rooms 
plug into 115-volt outlet. Easy to carry. 

Tell Your Electric Contractor, Builder or Archi- 
tect You Want INTERTHERM Heating. And mail 
coupon for FREE Literature and FR Е гаи 
Engineered Heating Layout of home you plan to 
build or remodel, if desired, for which send us 
plans or room measurements. No obligation. 


Available at Leading Electrical Supply Houses! 


СТАСА ил СОМ! аА, 


MAIL COUPON FOR FULL INFORMATION! 


| INTERTHERM INC.; Dept. HHHH-109 
3800 Park Ave.; St. Louis, Mo, 63110 

| Please send me FREE Brochure which gives full 
information and prices, 

lo Enclosed are plans, or room measurements, of | 


home | plan to build ^ remodel. Send те | 
Factory-engineered 


a—— —— —— — 


| 
i FREE, without obligation, a 
| Heating Layout, 


| Мате Te Tee eee res PONE SEGRE RCR ERE 
| Address iéasssapausesvseseeossisesavdilh qusanéecsns 
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1 AUTOMOBILES 


BUY USED CARS BELOW WHOLE- 
SALE! Special report $3.95. JTB, P.O. 
Box 8T1-PSX, Hobe Sound, FL 33455. 


ELECTRIC VEHICLE. Convert your 
gas hog to electricity. Manual gives 
easy instructions, parts suppliers. 10- 
day money back guarantee, Send $15 
to: E V Publications, P.O. Box 4305, 
Seattle, WA 98104. Allow six weeks, 


CALCIUM CARBIDE or acetylene 
power your car. FREE information. Rt. 
6, Box 118, DeSoto, MO 63020. 


GASOLINE FREEDOM. Easily Convert 
Vehicle to Available, Inexpensive, 
PROPANE. Complete Illustrated Manual 
$11.95. Information $1.00. Engineer- 
ing, Box 61648, Houston, TX 77208. 


ZERO-COST AUTOMOBILE OWNER- 
SHIPI! Details FREE. Techneering, Box 
12191CZ, Norfolk, VA 23502. 


RETUNING FOR MAXIMUM ECONO- 
MY Average mileage increase 55%, 
horsepower 5-10%. Details FREE. 
[стан Бох 12191С, Norfolk, VA 


TRUE or False? 50 МРС соган. 
Box 206-8, Berea, KY 40403 


LEGAL Alcohol Fuel 45¢/Gallon! 
Solar/Conventional still plans. Mash 
formulae. Operate car, home. $10.00— 
RDA, Box 873, Concord, NC 28025. 


LECTRICKAR —Convert VW's, Fiats 
to Electric 50 MPH. Plans $25.00. 
Information $1.00. Roba Bucy. Box 


RADAR Communicator 
fake speed to e е s radar. 
$15.00 refundable on or K 
Frampton, 675 So. 800 "x. St. 
UT 84770. 


GASAHOL! For heat or auto. Plans 
$2.00. Energy, Box 1054, Jamestown, 
NC 27282. 


transmits 

Info. 
units. 
George 


BOOST MILEAGE 10-30 + % In 
1974 or Newer Cars, Vans. Guaranteed. 
5 minutes installation. Send $7.95. 
More-Miles, Braceville, IL 60407. 


ELECTRIC Car. Street Legal. Build 
for $1700.00. Send $3.00 for photos, 
drawings, facts, kit prices. Deyco, P.O. 
Box 163, Friendswood, TX 77546. 


FIND IT IN THE DARK, With 
"GLOW STICKERS."" Designed to Fit 
Exterior Car Door Locks, House Door 
Knobs, Light Switches, Etc. 4 for 
$1.00. Gale Force Products, Р.О. Box 
3036, Montrose, MI 48457. 


OUTSMART AUTO DEALERS. Save 
Thousands. Former Auto Dealer Re- 
veals Inside Secrets. $10. кеа Вох 
3207, Falls Church, ҮА 22043 


NEW CAR FREE YEARLY! Workable 
SECRET method. FREE Information. 
сореггах, Box 28101-L, St. Louis, MO 


GASOHOLI New gasoline- saving p 


tor fuel. Homemaking guide. $2 
Бано 5133  Fairhill, F'Philadel dure 
PA 191 20. 


LIQUID TEFLON - Engine Oil Addi- 
tive. Increases Gasoline Mileage and 
Engine Lifetime. Dramatically Reduces 
Wear. Increases Performance. Guaran- 
teed. Send $9.95 postpaid. Teflon 
ee Box 1582, El Toro, CA 


SIRENS, Emergency. Lights. Free 
Catalogue, NSA, 2212E Shannondale, 
Libertyville, TL 60048. 


PROPANE Conversion, cars, trucks - Return to 
gasoline anytime while driving. Uses ordinary 
refillable cylinders. No engine modifications. 
‘COMPLETELY PROVEN, TESTED - THIS 
SYSTEM WORKS! No oddball surplus parts! 
Uses inexpensive LOCALLY available compo- 
nents. Build system yourself, for $50, in two 


MEDIATELY refunded. For plans, drawings, 
RUSHED First Class, send $10.00. Fleming 
Engineering, Dept. PS2, Remsen, NY 13438 


ТА ELECTRIC VEHICLES 


BUILD LECTRA BUG! Amazing 4 
Wheel Electric Moped! Plans $15.00. 
Details $1.00. Lectran, Box 1648-L, 
Largo, FL 33540. 


rope | aa eee 1 е = |. 


CLASSIFIED ADS $5.00 per мога, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 


word extra. 


Bold headline or white space, $22 per line. 


CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a Р.О. Box number -must furnish complete 
name and street address for our records. 


CLOSING DATE for December issue (on Sale November 
15) is September 28. Send orders to Mary C. Ansbro, 
Classified Adv. Mgr., Popular Science, 380 Madison Ave- 


nue, New York, NY 10017. 


2 AUTO SUPPLIES & 
EQUIPMENT 


SPEED CONTROL — Electric under 
dash mount. Saves Gas. $49.95——Check 
or Money Order Only. Free Literature. 


Clark Brothers, 10300 Whittier, De- 
troit, MI 48224. 

HYDRAULIC JACK repair kits, 
parts and supplies. Catalog $1.00. 


Hydraulic Jack Packing & Tool Co., 
совага; Р.О. Box 3, Staten Island, МҮ 


SNO-BLOKT* — Finally, 
that makes 


a device 
installing snow chains 
easy! Money back guarantee, $12.95 
(Calif. res. add T8c tax). SNO-BLOK 
INC., DEPT. PS, 17981-G 5KY PARK 
CIRCLE, IRVINE, CA 92714. 


"CH-ERS'" Can't Remember Your 
License Number? Get it engraved on a 
plastic pru, эн any color including wood 
grain. 1" . Adhesive backing. Sticks 
to ИЕ eed "Your number required by 
law when asked for. Also “HANDLES" 
engraved, $2.50 each, includes tax and 
mailing. C.E.S. Inc, P.O. Box S-373, 
Chesterland, OH 44026. Agents 
Wanted. 


ALTERNATOR Generator Rebuilding 
Book. Details: Hedelund Engineering, 
iy" Barkentine, Las Vegas, NV 


MIRACLE CARBURETOR Vapo 
Gas. 100+ MPG. Drawin 
$6.00. Money Back Guarantee. 
RT 1A, Hitchcock, SD 57348. 


THE ALCOHOL BOOK— shows pou 
how to make and use inexpensive alco- 
hol in your auto. TRW Company, Box 
T30G SCR, Big Spring, TX 79720 


ENGINE Coolant Food Warmer. Build 
From Scrap! Plans $3.50. EJD, Box 
7 40-E, Stafford, TX TT4' TT. 


WHEEL BALANCER 
$15.00 TO $50.00. 
MONEY BACK 
GUARANTEE. 
Roll Gravity Type. 
Spring Loaded 
Cone Ty 
Detalled Information 
and Illustration Free, 


JACOBSEN MFG. 

Р.О. BOX 68143 

~ 15025 Pac. Hwy. 50. 
SEATTLE, WA 98188. 


orizes 
tails 
Carbu, 


THE ROLL GRAVITY. 
TYPE WHEEL BALANCER 

15 SENSITIVE, ACCURATE, SIMPLE TO USE. 
ڪڪ‎ Á—— v—'''————— À— É— — H—i 


3 AUTO TRAILERS & 
CAMPERS 


BUILD-IT-YOURSELF - Campers - 
Trailers - Fifth Wheels - Motorhomes - 
Pickup Covers - Camping Trailers - 
Kits - Plans - Full Size Patterns - 
(Van Conversion Plans $5.00) - Send 
$1.00 for R-V  KITS/EQUIPMENT 
catalog. GLEN-L RV'S, 9152PS Rose- 


crans, Bellflower, CA 90706. 


MINI TOP 


Easy-to-build canopy plans for your 

mini truck. Send $3.00 and 4" x 9" 

addressed, stamped envelope to: 
Colbert, Wash. 99005. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


PROTECTION for your Motorcycle. 
Easy to insti alarm $15.95. J&M 
Mfg., P.O. Box#"58, Dacono, CO 80514. 


5 AVIATION 
 AIRBOAT Propellers, Hubs, Engines, 
Mounts. Catalog $2.00. Airboats, In- 


corporated, 3855 Miller Ave., Ft. 
Worth, TX 76119. 


BOOMERANGS - INCREDIBLE RE- 
TURN! Exciting sport. Order Free cata- 

Og — Amazing designs! Boomerang- 
Man, 312 Park, Monroe, LA 71201. 


BUILD — One-man JET HELICOP- 
TERI Easy, inexpensive. Detailed Plans, 
Drawings — $7.00. HELICOPTER EX- 
PERIMENTER'S HANDBOOK — $3.00. 
Both — $9.00. Helicraft, Box 3053-A, 
Redondo Beach, CA 90277. 


WEEDHOPPER—ULTIMATE FUN MACHINE! 


High performance 
ultralight plane; 40 
hour construction 
time; complete kit 
$2495.00: carries 220 

Ib up to 50 mph! Send 
$5.00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept. PS12 Box 2253, Ogden, UT 84404 


A | HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower 
engine powered. Carries one man plus. 


л 


Flies over land /snow /water. om- 
plete plans and booklet. $7.95, Aero- 
BHO Box  5118PS, Clinton, NJ 


HOVERCRAFT Plans. All Sizes; Cat- 
alog $1.00. Universal Hovercraft, Box 
281, Cordova, IL 61242. 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion 
‘ee Brochure. RDA, Box 
Concord, NC 28025. 


NEW - SUPERSONIC ROCKETS! 
FLIGHTS OVER 6 MILES HIGH 
MITS, Parts, Plans available. Easy to 
build. Carries 10-lb. payload. Catalog, 
$1.00. Star Space Systems, PS35, Box 
80572, Burnaby, BC V5H 3X9. 


Device. 
873-М, 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


Molded fiberglass hull 
and deck come factory assembled - you 
complete by installing factory supplied 


interior components. No experience 
required - easy for anyone. Terms, 
Money-back guarantee. Free Catalog. 


Luger, Dept. AC-79, 3800 West High- 
way 13, Burnsville, MN 55337. (612) 
890-3000. 


INSTANT BOAT PLANS! Measure, 
Cut, Fasten - Go! Generous study 
packet $3.00. Boats, So. Thomaston, 
ME 04858. 


EVINRUDE 1979 Bargains s all 


sizes . . $1.00 handling . . 
McCulloch parts . . Electra Marine, 610 
Merrick Road, Lynbrook, NY 11563, 


| BOATKITS - 


PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - MATERIALS - ‘‘World’s 
largest Catalogues'' - 300 ‘‘ONEOFF’’ DE- 
SIGNS - 8' - 80’ - in fiberglass - plywood - 
steel - aluminum - POWERBOATS - inboards 
- outboards - jets - cruisers - Sportsfishers - 
houseboats - hydroplanes - tunnell - run- 
abouts - SAILBOATS - Daysailers - Trailer- 
sailers - motorsailers - multihulls - (КҮАСК 
- CANOES - 40 models) - BOATBUILDERS 
MATERIALS - Hardware - fastenings - sails - 
mastri ging - plywood - books - SPECIAL 
SECTI on F BERGLASS - resins - foams 
- epoxies - polyesters - mats - cloth - C-flex 
- Airex etc. CATALOGUES $1.00 - (With 
poe ance. s Guide $2.00) - CLARKCRAFT - 
16-5 Aqualane, Tonawanda, New York 14150. 


BOAT PLANS - FRAME KITS - FULL SIZE 


PATTERNS - HUGE 128 page catalog! Power- 
boats - Sailboats - Inboards - Outboards - 
Jets - Cruisers - Houseboats - Runabouts - 

Dories - Workboats - Hydroplanes - Tunnels - 
Pontoons - 8' to 49°, LOW COST, HIGH 
QUALITY plans for over 25 years. Easy, 
proven methods especially for amateurs in- 
clude step-by-step pictorial instructions. 
BOATBUILDING SUPPLIES - Fastenings - 
Fiberglass - Resins - Glues - Hardware - 
Equipment - Boat Trailer Plans - Boating 
books. Send $1.00 ($2 CANADA) for catalog 
plus FREE "BOATBUILDING SUPPLIES’ 


brochure 
'GLEN. L MARINE 
9152 Rosecrans, Dept. SP 
Bellflower, CA 90706 


11 DO-IT-YOURSELF 


GOLD AND SILVER verifying tech- 
niques, Sure, simple, proven methods. 
$6.98. Anima House, 10-46 Jackson 
Ахе., Long Island City, NY 11101. . 


MAKE your own beer for less than 
10с a bottle. Send $25.00 for complete 
beermakin ng kit with instructions to: 
Jones Pro TE 3101 West Normandale 
#1041, Fort Worth, TX 76116. 


CHILD'S PLAYHOUSE PLANS. 
54.00. P.O. Box 601, 
92680. 


CONVERT Auto to Hydrogen opera- 
tion! Generate hydrogen fuel. Plans 
and Instructions - $10.00 RDA, P.O. 
Box 873, Concord, NC 28025. 


FREE! ‘How To Make Easy Money 
Repairing Electric Hand Tools" — 
Alltool, РОВ 208-S, Scottsbluff, NE 
69361. 


CURE Ingrown Toenails. $5.00 
check to: Nails, Box 1707, Scottsdale, 
AZ 85252. Refundable if dissatisfied. 


DC GENERATORS, 
all voltages, 5000 ‘tor windmills, etc. 
12129 International Energy Systems, 

119 E. Lucy, Florida City, FL 33034. 


LEARN GLASS ETCHING! Use the 
new, easy ARMOUR ETCHT™ Glass Etech- 
ing Course! Completely illustrated in- 
cluding supplies plus 25 Patterns! Only 
$10.95 Postpaid! Armour Products, 
tag Hill Street, Midland Park, NJ 


Send 
Tustin, CA 


high efficiency, 


E EMERGY— Draw  Parabola 

out plotting points. Cable compass, 

ina ructions, $4.95, Sun Systems, Ber- 
lin, PA 15530. 


HEATED COMMODE SEAT for cold 
mornings. it $121 instructions $3.00. 
Complete kit О. Seatco, Box 174, 
Bryson, TX 7 


PROJECTION TV .. 
TV to project 


. convert your 
Foot picture . . . 
Results equal to $2,500 projector... 
Total cost Less than $20.00. PLANS & 
LENS $16.00. Illustrated information 


| FREE. Macrocomaa, Washington Cross- 


ing, PA 18977. 


WIND POWER BLAD 
э‘ DIAMETER. Three blades Svith hub 
$125.00. Use with 30 to 60 amp alter- 
nator or generator. Johnston Mfg., 412 
W. Sierra, Palmdale, СА 93550. 


GAS-A-HOL Fuel for Less than 15c 


gal. Complete Plans $10.00. Informa- 
tion $2.00. Designers Den, 750 North 
Main, Cedar City, UT 84720. 


ELECTROPLATING, Complete Text- 
book, All Metals. Electroplate Metal- 
lic/Nonmetallic Items, $9.95. Details 
кос Tropic, Box 95P, Palm Bay, FL 


LOG SPLITTER PLANS 


this LOG SPLITTER with 
hp lawn mower engine and ram 
orce 14,000 Ibs. Plan ONLY $4.00 


ARMOR PRODUCTS Dept. LS 


Box 290 


UNSIGHTLY 
BATHTUB? 
REGLAZE IT YOURSELF 
` SAVE HUNDREDS OF DOLLARS! 
lew! Reglazing kit. Available in White, Almond, 


lue, Avocado, Beige, Red. Complete ‘with hard 
find materials and instructions. Only $49.95 
P 


The Bathtub Recycling Center 
О. Box 3305 5 Portsmouth, Va. 23701 


GREAT SAUSAGE RECIPES 


AND MEAT CURING 


227 page Illustrated book explains 
sausage making plus home curing 
and smoking of meat, fowl and fish. 
avor 100 recipes. Free equipment and 
UPR catalog has more information. 
ET YOURS, SEND TO: 
The SAUSAGE MAKER Dept. AC-10 | 


_1067 Grant St.,Bflo, М. Y. 14207 


ve’ SATELLITE 
“ine TU 


home. 


lopann famine Lin нн йө 


Get over 50 channels of television 

directly from the 

satellite! HBO, s 

Showtime, the _ 7. 

Superstations, : 2 А oe 

the world! 

Works Anywhere! ШШЕ Ў 

Buy complete ог bulld and save. Our book telis 

hing! Send $7.95 today or call our 24 hr. 
O.D. Hotline! (305) 869-4283 
SPACECOAST RESEARCH 
Altamonte اط ت‎ сы FL 32701 


P.O. Box 442, 


M- LASERS UNLIMITED 


* CONSTRUCTION PLANS — with all 
parts sources 


Ruby Laser Ray бип............. $15.00 
40W Burning CW CO» Laser ....... 10.00 
Argon Multi-color Laser .......... 10.00 
Dye Tunable Color Laser... ....... 10.00 
Helium Neon Visible Red Laser ..... 7.00 
Solid State Laser Rifllê............ 7.00 
100 KW Nitrogen UV Laser........ 7.00 
Beginners Pocket Visible Laser..... 5.00 
Laser Light Show Plans ....... eve 9.00 


e COMPLETE ITEMIZED LIST of all 

laser companies with addresses, phone 
numbers, spec sheets ........... .00 
LISTING ОР BOOKS, LASER COURSES, DATA 
SHEETS, INFO PACKS, NEW DEVELOP- 
MENTS, GOV'T INFO WEAPONS, etc.. 5.00 


LASERS UNLIMITED 


Dept. L1, Box 716 
IERI NH 03031 


SCIENTIFIC SYSTEMS INC., 
low at last offers in kit or completed form 
uch unique products as; Nightime vision de- 
ices, Super sensitive directional mikes, low 
nd high powered lasers, micro-mini-voice 


ransmitters, ultra sonic devices, Super high 
e 


oltage generators, intrusion and sensing 

ices, scientific personal protection items, 
nd many other hard to find products. Send 
1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
ept. $1, Box 716 Amherst, NH 03031 


Deer Park, NY 11729 | 


FANTASTIC 
SCIENCE PLANS 


Low-Cost/One-man Hovercraft...... 
Solid-State Laser. .......... ccc. 
Easy-to-Build Jet Engine. ............ : 
Stereo-controled Laser Show. ....... 
Methane Fuel Generator. ........... 
Convert Auto to Hydrogen/Methane. . 


> 


к Жыр А 
6885552588888 


Generate Hydrogen Fuel............ 10. 
Electronic Воһо1...............-..... 
Visible-Red He-Ne Laser. .......... : 
Radiation Survey Meter. ............. ‹ 
MHDkElectrical бепагаїог............ i 
J5KV Tesla Coil........... seen 
EXCLUSIVE MONEY-BACK GUARANTEE 
CATALOG. " ft B WB #8 à à B b шп BM Е $1.00 
RESEARCH & DEVELOPMENT 


Route 2, Box 322-A 
Kannapolis, N. C. 28081 


Assembly - Quality Furniture You As- 
semble Yo in Minutes Using Only a| 
Screwdriver. Send $1% (Refundable) for 
| Literature & Prices. "RTAF", P.O. Box 577 
Sutton, W.VA. 26601 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete list 
of Mfg., cost, specifications, on 
most alternate sources of energy - 
Plus Catalog of Plans available for 
do-it-yourselfers. — $4.00. 

Energy Service 

14A Hughey St., Nashua, NH 03060 


SECRETS 


Forgotten Carburetor Patents: Rare 
carbs for gasoline, gas & heavy oil! Con- 
vert auto to diesel. Useful for methane, 
hydrogen, alcohol! — 1979 Solar Patants: 
Seven brand new inventions! Includes two 
solar engines! — Secrets of Lead-Acid 
Batteries: How, what & why of manufac- 
ture, operation & failure. How to test and 
rate. Includes rejuvenation trick to help 
some “sick” batteries. Rare info for alter- 
nate energy use. — Design & Build 200 
Amp Welder: Build AC welder. DC pack 
| can also charge electric autos! — Inverter 
Technology: How, what & why of DC to 
АС 60 cycle inverters! Heavily illustrated. 


Detailed! Tells where to get free inverter 


plans. Rare info! — Other Manuals: 
Alternator Secrets, Three-Phase Motors on 
Single Phase, Compressed Air! 


Exciting NEW CATALOG! write 
for free copy! You'll find books on electric 
autos, MPG improvement, methanol, wind, 
water &solar power, foundry, lathes, electric 
motors, electronics, wood stoves, tanning 
hides, homesteading, aircraft, and more!! 
Your hottest new source of rare info! Write! 


LINDSAY, Box 12-AD, Bradley IL 60915 


12 HOME CRAFTSMAN 


YOUR HOME WORKSHOP can earn 
you $200.00 each  weeken: Enroll 
with HOMECRAFT CLUB LTD. and 
receive enrollment certificate and cata- 
log of HOMECRAFT 
ment fee $2.00. 
LTD., Box 2620. Edmonton, Alberta, 
T5J 2G3. 


1600 CATALOGS listed and de- 
scribed. Sources for everything imagin- 


able, $3.00. MASTERLOG, Box 879 
Fairfax, CA 94930 

EARLY AMERICAN Wall Cabinet 
Plans. $3.00. Don Curtis, Box 267, 


Alma, MI 48801. 


"GETTING Started in Stained Glass" 


50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


OUR BUSINESS IS HARDWARE for 


Furniture and Lamps. The source for 
special items. Catalog $1.00. Paxton, 
B-28, Upper Falls, MD 21156. 


HOME SHOP 
PROJECT 


No charge for mfg. rights. No sell- 
ing. No heavy investment. Proto- 
type $9.95 ppd. Copy it and mfr, 
a few or a million. Send 3-15¢ 
stamps for information. 


MEMCO 
P.O. Box 861 
Paradise, CA. 95969 


Wooden Toy 


Patterns Catalog 


OVER 200 DESIGNS 
FREE PATTERNS & WHEELS 


WITH CATALOG PURCHASE 
ONLY 91.00 REFUNDABLE 


a faoc - Built Toys & Crate 
2907 Lake Forest Rd. 
и, Са. 95730 y 


“HOLOGRAMS. View this laser- -made 


P es bis iyi hi-intensity 


90230 
73 TOOLS & MACHINERY 
MACHINEX абаа майе: 


Sherline Lathes, Mills. Catalog $1.00. 
Shop Supplies $1.00. Campbell, 1424 


Barclay, Springfield, OH 45505. 
4" METAL Cutting Lathe $68.90. 


Taig, 15048 Proctor, Industry, CA 


91746. 


BANDSAW BLADES. Any Size. Free 
Pricelist. Bandsaws, 8921hy49, Sonora, 
CA 95370. 


SMALL FOUNDRY Furnace, Supplies. 
Free Literature. Pyramid Products, 
Dept. M, 3736 South Tth Avenue, 


Phoenix, AZ 85041. 


CONVERT 3 PHASE MOTORS To 
Single Phase! 100% Power on 50% 
Juice. Easy Instructions and Illustra- 
tions. Send £8.50 to Tanyon Press, 
2427 W. 26th St., Erie, PA 16506. 


HEAVY-DUTY CANVAS TOOL BAG 


Side pockets with snaps, large zipper top, 
web handles, reinforced bottom, dark green 


$16.45 ea. ppd. 
Pla 95 ea. ppd. 
P. О. x 57, Dept. РЕ 
Coal cin, IL 60416 


TOOL BAGS 
Outside Continental U.S.A. Add $2.00 


V HEX Drive TAPS 


| REthread 
Renew damaged threads fast! 
Use any wrench on dies and 
[ taps. ге is like new. 
Pc. Coarse Va" thru 
| Г] $16? Taps. Set No. TéC 
Pee жоот в .. Only $5.95 


fat thru 9/16". No. TáF 
Sada FRA ..$5.95 set 


| urs DIES 


| B Pc. Coarse Dies for Va" 
thru 34", Restore extern- 
| g al threads; will not un- 
dibus No. CB ...$6.75 
Pc. Fine Thread Dies 

^ l4" thru 34". 


All 
| prices includ tage- 
IR авага No. F8 $6.5. 
| POSTPAID Guaranteed 
Р.0. Вох 213 
| JAWCO Reading, Ра, 19603 
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14 ENGINES & MOTORS 


HOT AIR EE 

MINIATURE STERNE cle, the fabu- 
lous Sun Motor, A other heat 
engines available. Factory assembled or 
kit form. Send $1.0 ( refundable 
with first order! i illustrated bro- 
chure to: Solar ngines, PS, 
2937 West Indian p ool Road 
nix, AZ 85017. 


15A ENERGY SAVING 


for Homes and 


Engineering, 
Gulfport, MS 39503. 


FIREPLACE grate heaters or other 
heat transfer made more efficient With 
100 CFM electric blower unit. .50. 
тай Vac P, Box 207, Enon, OH 


HOMEMADE Automatic Furnace 
Damper Saves Fuel. Construction De- 
tails $5.00. Enersystems, 813 Ferry 
Street, Lafayette, IN 47904. 


“GO UNDERGROUND & Save." Less 
than $15/sq. ft. Book— $6.95. RR#1, 
Box 160-D, Wellsville, KS 66092. 


SAVE on Fuel! Wood Stove Con- 


EARTH SHELTERED HOMES. Energy 
efficient, low maintenance, blueprints 
available. Details free. Underground 
оны; Т! Р.О. Box 1346-85, Portsmouth, 


CUT HOME POWER BILLS BY 20 - 
40%. FOR REAL! POWER MANAGE- 
MENT SYSTEMS FOR HOME OR 
APARTMENT. SEND $4.00 FOR COM- 
PLETE INFORMATION TO: ROBB, BOX 
7081, ATLANTA, GA 30357 


BLANKET YOUR MOBILE HOME 
WITH INSULATION! Warmer Winters - 
Cooler Summers. Proven energy sav- 
ings. Reduces heat loss. Eliminates sun 
beating on metal roof. Seals water 
leaks, No expensive tools to buy. 
Money Saving do-it-yourself instruc- 
tions. $10. Insulation, P.O. Box 234, 
Hartford, SD 57033. 


FREE Heat—- Workshop, Basement, 
etc. Simple. Guaranteed. $3.00. Energy, 
Box 1054, Jamestown, NC 27282. 


NEW HEATPUMP PUBLICATION! IM- 


PROVE EFFICIENCY, RELIABILITY. 
SAVE ENERGY $$$951 $3.50. Energy 
Clearinghouse, Box 173, Delmar, NY 
12054. 


SAVE UP TO 30%— Air Condi- 
tion/Heating Cost. Pay for itself. Elec- 
tronic Thermostat. Free Literature: 
Connors Inc., 8465 Southampton Drive, 


Miramar, FL 33025. 


!!! INFLATION FIGHTER !!! 


ARTABER 1878 | 208 


SAVE 65% OF THE ENERGY LOST 
THROUGH YOUR WINDOWS! 


New interior insulated window shutters desi 
to be installed by you. Attractive wood 
expanded rigid core that saves energy 
year-round. ERMA-SHUTTERS are adapt- 
able to virtually all windows and come complete 
— отб у and hardware, Easily trimmed to 
r window with simple wood-work- 


tjaa 


be panga, or finished 
to E A your decor. Send 254 for illustrated 
brochure on money saving shutters to 
WALLRICH INC., 
2601-A E. Missouri, 
El Paso, TX 79903 


SAVE 40% - 100% 


ON HOME HEATING OIL 


a. 


"Availability ТА 
Install Safe, Inexpensive system to Heat 
Your Whole House with Clean, Inexpensive 
Wood. Wood burning tank sits next to your 
oil burner and circulates heat throughout your 

ene gk herre Only $9.95 for do-it-yourself 

easy ways to obtain materials. Mail 

check or money order to: 

SAVE FUEL 

P.O. Box 3374 

Stamford, CT 06905 


15B ALTERNATE ENERGY 


CENTRAL HEAT FROM WOOD! 
ELA HEROUM. boilers heat whole 
house, yield hot water! Details: Tekton 
Corporation, Box 998, Conway, МА 
01341. 

ALCOHOL-Gasahol. 
how to $2.00. Info Center 4B, Box 
174, Wadsworth, IL 60083. 


WIND  Generators—Wood 
Heaters. Information $2.00. 
Gouldsboro, PA 18424. 


SED Q. FT. Concentrating mirror 
tile collector. Building instructions 
15.29. Multi-Sun, Box 1782, Wood- 
and, CA 95695. 


SAVONIUS WINDMILL SYSTEM Pro- 
vides Electricity! Easy Construction! 
Complete Plans $6.95. GLENVALE, Box 
5958 Station D, Toronto, Ontario M6P 


Information and 


OW ater 
Sackett, 


AMAZING Forced Air Wood Heater, 
Supplement Your Furnace or зе 
Alone. Fiberglass Storage Tanks 100 to 
в,000 ie Write: Box 3, Rockton, 


SOLAR WATER HEATING PANEL. 
Do it yourself for less than $120 in 16 
hours. No guesswork. Plans with 
dimensions, instructions, materials list, 

2. Solar Research, Box 1191, Ormond 
each, FL 32074. 


SOLAR NOW! Solar Collector Plans. 
Build in one weekend with hand tools 
and common materials. $2.95. Peconi, 
Бенета, Вох 420, Bohemia, NY 1 716. 


DROGEN - Electrolysis уы 
Plans, $10.00. L. Spicer, Lineville, IA 
147 


GASOHOL! | BE PREPARED! Com- 
plete information for manufacturing, 
mixing, testing and permits. $7.95. 
American Consumer Sales, Р.О. Box 
6782, Birmingham, AL 35210. 


WIND ELECTRIC SYSTEMS. Most 
advanced, cost SEU UO. Residential, 
commercial. Dealershi Information 
2.-. International mete gy Systems, 
119 E. Lucy St. Florida City, FL 
33034. 


MAKE POWER ALCOHOL FUEL. In- 
formation Packet Contains 128-Page 
Still Building Book, Testing Kit Litera- 
ture, and More. $5 Mero- Тес 
Laboratories, Inec., ; i 9 
Dept. PS- 10, Logan, IA 1546. 


 » SOLARSEARCH NEWSLETTER. PIO- 
MEER OF ENERGY OPTION NEWSLET- 
TERS. Covers Vital Current Happen- 
ings, Research men ond. Government 
Rulings. Wealt knowledge concern- 
ing information supplier sources. Pub- 
lished monthly. trial subscrip- 
tion, $11.00/Year. Solarsearch News- 
letter, 41 E. Main, Freehold, NJ 07728 


PARABOLIC REFLECTORS 
Scientists-Engineers-Experimenters 
Technological breakthrough allows manufacturer’ 
to produce durable, low cost parabolic reflectors, | 
These precision reflectors are 9595 reflective for) 
use in concentrating solar collectors and with 
minor modifications are sultable as radio/micro- 
wave or acoustical reflectors. Parabolic reflectors 


only available while our total energy systems are 
being ктөр, 


capacity $99 
capacity $495 all 
capacity $995 prices 
capacity 
thermal. capacity 

: thermal capaciti 
Much larger sizes available, 
on request, Send for our illustrated information 
package $5 ppd. 
U.S. PARABOLIC INC, 
Box 216 Dë : è 


5kw thermal 
5.5kw 
13kw 
18kw 


thermal 
thermal 
thermal 


940 | nODIII 6D есем 


| new 12 volt technology. Even 


SOLAR BOOKS 


First time ever all significant books on 
solar energy available mail from a 
БЇ source. Send our è com- 
prehensive catalog, including solar 
energy conversion tables and | 
descriptions of most books. Send $1.00 
for catalog. Refundable. ENERGY 
BOOKS Dept P-111. 4525 
Comber Ave., Encino, CA 91316, 


BE YOUR OWN POWER COMPANY 
Learn how to use solar, thermopile, wind, 
water and other electric generators with 
powers 
120V-AC appliances. Includes home 
emergency system plan to cope with 

failures-brown-outs. Send for your‏ اپ 

y illustrated 3 book set THE WILDER- 

NE S HOME POWERSYSTEM. Enclose 

$14.95 Ppd. to Jim Cullen, Dept. P, 

Box 732 (45501 Highway 101 N.) Lay- 

tonville, Ca. 95454 Visa/MC okay (707) 
984-6186 Allow 4 wks del. 


THE SOLAR PAGES 

The Directory to Solar Savings and Info for 
Home and Industry. Includes over 2000 entries: 
manufacturers of complete systems, collectors, 
components, controls; extensive listings of info 
sources, publications, Gov't agencies and pro- 
grams, materials, associations, consultants, 
Re mc and engineers. Send $2.95 + .60 p&h 
to 


Martin Solartech S 
Rt. 3, Box 180-P S31 
Barrington Hills, IIl., 60010. 


FREE HEAT from WASTE OIL 


„ Any kind of dirty oil. 
2 Smokeless, odorlass 


stems 


and soot free, You 
build the 


| stove, we 
supply the burner. Send 

$1.00 for stove guide- 

lines and other info. to: 

; Little Dragon Waste Oil 

150,000 BTU Burner, Dept P, Box 1148, 
Fort Benton, MT 59442 


SOLAR HEATING CATALOG — 
Shows full line of solar heating 
components, including Sun-Lite 
alazing and Tubes. Order all mate- 
rials from one source, by mail. Send 
"E 00 for catalog and price list. 


"Box 297, Manchester Division, 
PO Box 23 ,NH 


8000 WATT WOODBURNING STEAM TURBINE 
Build this compact RADIAL TURBINE with simple parts 
& tools, deliver up to 8000 WATTS of generated elec- 
tricity! Ideal for homes, farms, cottages! Simple, Econom- 

ical Construction! COMPLETE 
PLANS including Boiler 


& Storage Battery Con- 
figuration: $6.95. 
A.C.E. MARKETING, 
Mû, Box 358 Sta. Û, 
oronto, Ont. МӨР 3/9 


16 PLANS, BLUEPRINTS 


LEARN to work in X4-in scale to 
draw and read blueprints. Simplified 
instructions and ruler. $3.00. Brooks 
Publishing, Brooks, CA 95606. 


719 MOTION PICTURES 


SUPER 8, Videocassettes and 16mm 
full length features and digest pima in 
| movies, 


part, Selznick, hundreds of titles. 
lustrated catalog. Pree Box 1576- 
PS, South Bend, IN 46634 


| Video from the 
film folks? 
You betcha! 


If you're a new customer at Black- 
hawk Films we want to make sure that 
you know that we're a whole lot more 
than just “old-time movies". Like video 
cassettes for example. | 

From classic to contemporary (but 
nothing X-rated), we're your one source 
of fine home entertainment programs, 
whether oth eg view them on a video cas- 
sette player or projector. Write today for 
our video catalog or film catalog. 
Please specity video or film and include 
$1.00 for each. 


Blackhawk 


t. 5143 + 1235 W. 5th St. 
avenport, lowa 52808 


| ens like glass without heat. 


21 HOBBIES / COLLECTIONS 


COLORADO OIL SHALE sample for 
collector/experimenter. $3.00. Desert 
West Enterprises, Box 1085, Rangely, 


СО 81645. — ИИЙ ЛЕШЕ — S 
COLLECT Military Medals. List 50c. 
Vernon. Бох 38 PS, Baldwin, МҮ 
11510 
22 JEWELRY 
JEWELRY Making Supplies. Litera- 
ture 50c. Myles, 38 Daley, New Hyde 


Park, NY 11 040. 


14KT. GOLD 
Direct from the importer to you. Resell 
Jewelry, Earn extra money. Send 25c 
color catalog. Universal 
Dept. D, P.O. Box 10900, 
Houston, TX 77018. 


CHAINS— Wholesale. 


| 25 FORMULAS, PLANS, 


ETC. 


20,000 MONEYMAKING Formulas 
Available - Bargains! Catalog, Manufac- 
turing Secrets $2.00 (Refundable): 
GWAG, Box 193, Brookfield, WI 53005. 


26 SCIENCE & CHEMISTRY 


COMPLETE Catalog 50c. Surplus 
паске, books. Laborator Sales, Box 
161-B, Brighton, MA 02 


ECONOMICALLY enl Scientific 
Supplies, Catalogue $1.00, Starr Scien- 
916 Madison Street, Manitowoc, 


NEW  200-page 1979-80 
listing thousands of chemicals, 
ware and lab equipment. Send 
to: Merrell Scientific, 1665 
Road, Rochester, NY 14624. 


NEGATIVE ION GENERATORS. ( Fas- 
cinating details - $1.00.) Golden 


rope лен, Box 1282-PS, Glendale, 
AZ 8531 
CHEMICALS, apparatus, project 


books, wide selection. Catalog 31.00. 
Send to: Pioneer Industries, 14А Hugh- 


ey Street, Nashua, NH 03060. 


FIVE LASER PLANS - $8.00 
LASER AIMED .22 - $B.00 
LASER MOUSETRAP - $8.00 
WELDING BURNING LASER - $9.00 


"LASERAMA" LIGHT SHOW - 519.00 

“WILD IDEAS" Catalog - $2.00, 
SOLASER, (PS10T79), Box 1015, 
Claremont, California 91711. Plans 
Wanted. 

ECONOMICALLY Priced-Apparatus, 
Chemicals. Discount Catalogue-$1.00. 
окен Laboratories, Manitowoc, WI 
5422 


LASER 


LASER OR PHASER PISTOL, — рат 
| Plans for Build- 
ing—$2.75 each 
INVISIBLE FORCE 
FIELD—$2.00. MOON 
MAN ROBOT— $2.00 
Horoscope— $2.95. 
LASER COMMUNICATIONS .......... $9.95 
MAGNETISM and its effect on the living 
l1 MM"—— (—— ——— 
Catalog of super Science Projects—75¢. 
WANTED: SCIENTIFIC PLANS! 
JACK FORD SCIENCE PROJECTS 
РО Box 948A, Duluth, GA 30136 


| AMAZING ELECTRONIC | 
~ PRODUCTS „7 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA: S- 
TUNWAND-TV DISRUPTER -ENERGY PRODUCING, SU- 
AVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, СВ, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. INFORMATION unlimited. 


CATALOG $1 Dept. PB, Box 716, Amherst, МН 03031. | 


27 PLASTICS 


CASTOLITE pours like water, 


hard- 
Crystal 
clear, colors. Embedding, coating possi- 
bilities unlimited, for industry, labora- 
tories, craft work and gifts. Reproduce 
your designs with a variety of mold 
materials. Profitable. Illustrated Manu- 
al Catalog $1.00.  Castolite, Dept. 
ea Box 391, Woodstock, IL 


NURSERY STOCK 


GROW Ginseng! $50 pound. Have 
seeds, roots. Goldenseal. Information. 
Collins, Viola, IA 52350. 


32 REAL ESTATE 


“CANADIAN Country Properties.” 
year. Catalogue - 6 
$2.00. Tax Sale Service, Suite 404-Р5. 
85 Bloor Street East, Toronto, Ontario, 
Canada M4W 1B5, 


31 


| LIVE SEA HORSES "Зм 


FREE CATALOG! АП Types Property! 
Photos! (12 States.) SAFE-BUY Real 
Estate Agency, Inc. Box 589-PS, Little 
Rock, AR 72203. 800-643-8341 


 VETERANS——Learn from a mort- 
gage banker what the VA is too busy 
to tell you regarding home benefits. 
$3.00. Financial Publications, 3400 
Montrose, #1004Е Houston, ТХ 
T7006. 

CALIFORNIA. сарынын ah Lots. $20 
down. $20 monthly. 1546 Valerio, 
North Hollywood 91605 


OWN CANADIAN 
$47.00 АМ CRE. 
Canada. Low ayments. Cottages, 
hunting, fishing, investment. Free Cat- 
alogue, Canadian Estate Land, Dept. 
22C, 288 Lawrence Ave. W., Toronto, 
Canada MSM 3A8. (416) 789-4538. 


BIG... FREE... FALL CATALOG! 
Over 2,800 Top Values Coast to Coast! 
UNITED FARM AGENCY, 612-PS West 
47th, 1, Kansas City, MO 64112. 


FREE! E Big Fall — Holiday Catalog! 
Over 5,400 Country propernes йе- 
scribed, “pictured! Land, Farms, Homes, 
Businesses, Recreation, Retirement 
buys. Selected best thruout the U.S.! 
Over 700 offices, 43 states All Across 
America! Yours FREE from the World's 
Largest! STROUT REALTY, INC., ) 
Dearborn, Dept. 5810, Chicago, IL 
60603. 


HISTORIC Western Town in beautiful 
Southern Utah. Hunt, fish, camp year- 
round, Huge pg rimmed by moun- 
tains. Lots $6905 full price, $10 down. 
Send $1 complete information. South- 
west, Box 37 (S-1), Beryl, UT 84714. 


GOVERNMENT LANDS - from $7. 50 
Acre! “‘Buyer's Guide" ._. plus nation- 
wide listings - $2.00. Surplus Lands, 
Box 19107-FJ, Washington, DC 20 20036. 


HOMEOWNERS don't sell, ren rent or 
mortgage your home until you read 
this exclusive digest of Real Estate 
Secrets. Prominent expert reveals 
many explosive facts for greater finan- 


"LAND FROM 
Properties across 


cial rewards. Send $5.95 to: Callie 
Publishing Co., Dept. PS, 543 West 
43rd Street, New York, NY 10036. 


Satisfaction Guaranteed. 
NORTH CAROLINA Mountain Farms, 
Houses, New River Mini-farms. Moder- 
ate sunbelt climate and prices! Write 
for Free Catalog! Parsons Realty-PS, 
PE Jefferson, NC 28694, 1-919-246- 


SAVE Thousands When Selling Your 


Home! Read this consumer's guide 
before selling or renovating! Money 
back چ ا‎ Only $9.95. Homeown- 
er Services, 3139 Wallace. Prince 
George, B.C.. Canada. 

MISSOURI— New Spacious Log 
Home with Extras, Extras. 578,000. 
Graven Realty, inc., est Plains. PS 
MO 65775. {41 6-4022, (417) 


256-4012 (471. 


256-7690 Collect. 
Free Brochure. 


| 33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


IMPORTED 


LOCK BLADE , 
KNIFE 


ONLY $350 each 
9" Overall Length 


Flips Н 
5" When Closed ! open in. 
* вїапїу an 
e Sharp and matically to 
prevent acci- 

Tough dental closing. 1 
e Stainless azor sharp 
tough stainless 
Steel Blade steel blade for ге. 
‚ аге use ап ага, 
Not for sale long service. Money 


back in 5 days if not 
satisfied. Send $3.50 
plus 50¢ to cover post. 
age and nandling. 


WESTBURY SALES C0. 


P.0. BOX 434, WESTBURY, N.Y. 11590 
DEPT. L-10-PS 


CAMPING 
EQUIPMENT & TENTS 
FREE Catalog. Everything for Camp- 


ing. Campmor, Box 407P, Bogota, NJ 
07603. 


35 AQUARIUM SUPPLIES 
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Kit includes 4 adults & up to 3) ponies 
from pregnant male. marine salt, food, live 
plant, live snail & instructions. r 
Above kit with Custom Aquarium, sea horsetree, METS 
seashells, coral, silica sand + 2 ghost shrimp $7.95. | 
Large Deluxe Aquarium with all custom kit ac- 
cessories & 10 adult sea horses (2 preg. males- | 
ир to 60 sea horses) $12.95. Kits sent prid. 
Live delivery guaranteed. wig air rail “ЖҮ 

Sea Horses ine., Dept. PS 109, Bax 1477, Coral Gables, А. 33134 


39 EARTHWORMS, 


CRICKETS, FROGS 


CARTER'S PURE BRED RED WIG- 
GLERS. 30 Years Breeding Experience. 
1000-$6.95, 5000-332.50. Postpaid. 
Fast Delivery. Free Book on How and 
Where to sell with each order. Write 
for FREE LITERATURE. Carter Worm 
Farm, Plains, GA 31780. 


42 FIELD GLASSES, 
TELESCOPES 
FREE Catalogue! Thousands War 
surplus optical bargains. Lenses, 
Prisms, Telescopes, Binoculars, etc. 


Jaegers, 691G Merrick Road, Lynbrook, 
| NY 11563. 


43 GOV'T. SURPLUS 


OFFICIAL USA DIRECTORY! Jeeps 


) CONDITIONALLY 
GUARANTEED! US/Great Lakes Federal 
Surplus Depository, B-807SE, Marsh- 
field, WI 54449, (COPYRIGHT 1979) 


JEEPS— 3559. 301 CARS-—5$33.501 
450,000 ITEMS, 1979 DIRECTORY 
tells how, where to buy. YOUR AREA, 
$2.00. Moneyback Guarantee, DP/DS 
Surplus Disposal, Box 99249-A10, San 
Francisco, ¢ СА | 94 109. 


GOVERNMENT ` Surplus, Buy your 
area. How, Where, Send $2.00 SUR- 
PLUS HEADQUARTERS BUILDING, Box 
30177-PS, Washington, DC 20014. 


"GOVERNMENT SURPLUS Directo- 


ry," Buy 250,000 items (including 
Jeeps) .. » low as 2c on dollar! Most 
complete information available - $2.00. 
SURPLUS DISPOSAL, 19107-ЕЈ, 
WASHINGTON, DC 20036. 


JEEPSI 333.501 525,000 Items! Buy 
In Your Area! How! Where! '*'Guaran- 
teed 1979 Government Surplus Direc- 
tory" - Including: "Buy Government 
LANDS Guide" - “Government Oil-Gas 
LOTTERY Guide" - $2.00. Gsurplus, 
Box 2009, Syracuse, NY 13220. 


DISCOUNT Catalog. Viet-nam Boots, 
Canteens, Viet-nam Jackets, Knives, 
Jungle Hats, Packs, Helmets, C-rations. 
Send $1.00 refundable. Dixie Military 
Surplus, Box 8149-PS, Nashville, TN 


ST207T 
JEEPS $52.40, Airplanes $75.01, 
typewriters $6.70, Boats $7.50, direct 
from Government. Directory and Sur- 
plus Catalog $1.00. (Refundable). 
ee Surplus, Box 401-PS, Dayton, 
H 45401 


45 BODY-BUILDING, 
SELF-DEFENSE COURSES 


DEVELOP MUSCLE TONE! 
teed. Send $5.00. M&E Weightlifters, 
P.O. Box 464, Clarksville, TN 37040. 


ARMS 18 + inches in 90 
days . or refund! $4.00 complete. 
Westpubco, P.O. Box 4777-PS10, Van- 
couver, WA 98882. 


PROFITABLE 
OCCUPATIONS _ 


Bec ome No- 


e puide y you, free. 

| pre ee те, Raise your 

image, job value, . Assistance 

ca a ee Brochure: T oa 234 Club- 
‚ San Antonio, TX 78201 


FREE Catalog. Repair Air Condition- 
ing, refrigeration, Tools, supplies, full 
instructions, Doolin, 2016 Canton, Dal- 
las, TX 15201 
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MECHANICALLY INCLINED INDIVIDUALS 


led by others. Write for free details. 


ELECTRONIC DEVELOPMENT LAB 
Box 156065, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


GOOD News Bible: Today's English 
Version, $8.00. Bridges, Box 4413P, 
Hollywood, FL 33023. 


PUBLISHERS’ OVERSTOCKS, 
GAIN BOOKS. 3,000 titles, 
Jects! Free Catalog: Hamilton, 
Clapboard, Danbury, CT 06810 


BAR- 
all sub- 
98-72 


FREE! Copies leading mail order 
trade journals. Send 50c postare 
handling. Best, Morroro, LA 700 


YOUR ROOTS. How vou can trace 
your family roots. $2.98. Grins, | 
Northbrook Circle, Westfield, IN 
46074. 


ALCOHOL BOOK | -  Monzert's Practi- 
cal Distiller - Detailed Instructions - 
Diagrams - For Constructing Stills for 
Producing Alcohol, $12.00 - to - Tech, 
Dev. Ent., Р.О, Box 404, Westhaven, 
CT 06518. 

CLOCK and Watch Repairing Books, 
Tools, Materials, Free Catalog. North 
American, Box  T7TTBEA, Fox River 
Grove, IL 60021. 


SEES ES. 


i NUCLEAR WAR SURVIVAL BOOK— 
Straightforward, Essential Techniques 
for Surviving Holocaust! $6.95 post- 
paid. Money Back Guarantee. Survival, 
Box 163-V, Wamego, KS 66547. 


49 JOKES & NOVELTIES 


FREE World's Leading Novelty Cata- 
log 1600 Jokes, Tricks, Science, 
SLE, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 


51 COINS & CURRENCY 


GOOD Barber Dime, Liberty Nickel, 


Indian Cent, Buffalo Nickel $3.00. 
Edward, Box 5855, Phoenix, AZ 
85010 


GOLD PLATED Lincoln— $1.00 
including detailed coin catalog. Coin- 
Dominium, 1143 Broadway, Hewlett, 


al. iam i nU cc — — ——— € 

HONG KONG DOLLAR Only 10c. 
Uncirculated cupronickel dollar. Limit 
One. (Adults Only.) Plus price lists. 
638619" Coins, КН-2, Littleton, NH 


оз OLD Liberty Head Nickels Only 
$1.00. Issued before 1913. Limit 1 
Set. (Adults Only.) Plus price lists. 
Littleton Coins, HL-2, Littleton, NH 


03561. 


INDIANHEAD & Lincoln Cents, 
А 1949, 33 Different - $2.99. 
25c. Edel's, Carlyle, IL 


Catalog  - 


52 STAMP COLLECTING 


RUSSIAM Space Collection 
Souvenir Sheet $1.00. Russian approv- 
als. Snedco, Waldwick, NJ 07463. 


500 DIFFERENT World 
Stamps, singles and sets only $1. 
Approvals included. 3; 
orders. R.G. Sales, рер. S, Р.О. Box 
1065, Jamaica, NY 1143 


TOPS! 100 Only 3: EET Stamps 
(All Different) d 208: Mystic, Dept. 
PS2, Camden, NY 1 


STAMPS Free! ssues—New 
Countries Triangles - Rockets - 
Olympics - Scouts - Birds - Flowers - 
Animals - Old Canadian - U.S. Stamps. 
Complete Illustrated Canadian Stamp 


“ioe 


Catalog. Send 10c for mailing. Gray 
Stamp Co., Toronto, Ontario, Canada 
M4W 2M32. 


16 DIFFERENT U.S. Airmail stamps 
worth over $1.00, Only 10c. (Adults 
Only.) Limit One Set. Wonderful lists 
included. Littleton Stamps, AH-2, Lit- 
tleton, NH 0 03561. 


100 DIFFERENT Fascinating Turkey 
Stamps. Only 25c. (Adults Only.) Goli- 
ath, Y-2, Bethlehem, NH 03574. 


U.N. 8 MINT sets $1.00! Approvals. 


Gordon Davison, Contoocook, NH 
03 229. ; 

U.S. WILDLIFE STAMPS! Fur Seal, 
Cardinal, Brown Pelican, Bighorn 
VA e Complete set 10c! U.S. Stamp 
Catalog with albums, supplies, bar- 
gains, Morton Stamps (DE), 7814 
Belmont, Chicago, IL 60634. 

^ 80 DIFFERENT Old U.S. between 


1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


500 DIFFERENT Stamps tor $2.00. 
Smith, 508B Brooks, College Station, 


TX 11840. 
FREE Surprise collection sent with 
approvals, Jay, 1784 Union, San 


Francisco 94123. 


AAA SELECTION of 50 beautiful 
pictorials — mostly mint — onl 
$1.00. Approvals included. Karousel, 
Box 307-P, North Greece, NY 14515. 


AM Unusual U.S. Approval Service. 
тн, Box 15355-P, Philadelphia, 
А 1911 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4—52nd Street, 
San Diego, CA 92105. 


2,000,000 STAMPS - 150 countries 
26 ach. Belden, Box 4149, Dearborn, 
4 à 


FREE Worldwide packet. Penny ap- 
provals. Froelich, Box 412-B, Morton 
Grove, IL 60053. 


with | 


50 YEARS Old, fifteen different 
United States, over fifty years old 25c 
with approvals. Jaxon, Box Cll, New 
Rochelle, NY 10804. 


PENNY Approvals. Regardless ( Cata- 
Sebas Zamora, l7 Mendez Іісіаға, San 
astian, Puerto Rico 007525. 


50 DIFFERENT U. gs. Stamps. In- 
cludes 1843 Flag Stamp of Occupied 
Nations. Only 25c. Approvals included. 
Willett Company, Box 338-S. Yorktown 
Heights, NY 10598. 


r ss a am Жыны. салыы: 


FREE Big Bargain Catalog. New 
Edition listing thousands of bargains 
including U.S. & B.N.À. stamps, pack- 
ets, albums, accessories and supplies. 
Also, fine stamps from our approval 
service, buy any or none, return 
promptly, please. Jamestown Stamp, 
Dept. El109PS, Jamestown, NY 14701. 


FREE— 48 Page Stamp camla: 
Plus monthly stamp offers by mai 
Includes material for beginners and 
advanced collectors. No approvals will 
be sent. H.E. Harris Co., Box ODM124, 
Boston, MA 02117. 

GET Into Space—It's Far Out! 50 
Different Space Stamps—10c. Approv- 
als. Gordon Girling Box 1490, Home- 
stead, FL 33030. 


U.S. BARGAINS! 
values with defects. 


Pre-1930 higher 
Great approvals, 


greater savings. Truly worthwhile. 
Adults only. Rivertown, Dept. 15258, 
Ada, \ MI : 49301. 


STEEL “STAMPS. Multicolored paint- 
ings printed on steel foil. Mint set 
from Bhutan, 25c. Topical approvals. 


LeBlanc, Box 110-PS5, Glen Cove, 
11542. 
FREE Catalog 3,000 Different 


Packets! Ullery, 1016 Meridian, Misha- 
waka, IN 46544. 


200 WORLDWIDE Stamps 25c. Bar- 
gain lists and approvals included. 
PRA Box 24211, Indianapolis, IN 


ZUS.Air 
ч Маі 25 


Get your collection off the ground with Winged Globe, 
Statue of Liberty, The American Eagle, Abraham Lincoln, 
Liberty Bell, plus more! We'll also mclude selection for 
you to examine. Keep only those you wish to buy, retum 
any others. Cancel service anytime. Mail 25£ today to: 
GARCELON STAMP СО. Dept.PS0S Calais, Maine, 04619 


54 RADIO, TELEVISION 


POLICE Scanners, сузш. Anten- 
nas. Radar Detectors. CB's. HPR, Box 


19224, Denver, CO 80219. 
GOVERNMENT | surplus electronics, 
gadgeteers, illustrated catalog 25c. 


Mes na, Nahant, MA 01908 


зве TUBES. Radio & TV! Free Color 
Catalog. Cornell, 52175 University, 
San Diego, СА 02105. 


Á'Ó—ÉEHÉÓ‏ س س 


FREE Educational Electronics Cata- 


log. Edukits Workshop, Department 
793-A, Hewlett, NY 11557. 
54A CB RADIO 


FREE CB CATALOG: Power Boost- 
ers, plans, kits, modifications. CB City- 
P, P.O. Box 1030, Woodland Hills, СА 


55 ELECTRONICS, 
STEREO, HI-FI 


KEEP UP with Glossary of Electron- 
ic and Computer Definitions. $1.50 
Sas Lavin, Box 159, Cheshire, CT 


UNREAL Electronics Catalog. Close- 
liquidations, factory surplus! 
equipment, stereo, industrial, 
telephone, computer, educational, sgi- 
ence, electrical. Amazing values, Fasci- 
nating items unavailable in stores 
anywhere! Rush $1, ETCO-004, Box 
762, 


Plattsburgh, NY 12901. 


Wersi Electronics, Inc 
Dept. PS, 1720 Hempstead Road 
Lancaster, PA 17601 


Organs, planos, strings, rhythms, ampliFiers, 
synthesizers. Bulld your own custom instrument. 
Also factory assembled. 104-PAGE CATALOG $2 


KITS 


56 RECORDS, TAPES, etc. 


OLDIES — 45 RPH Original hits. 
Catalog $1.00. C&S Record Sales, Box 
197, Wampsville, NY 13183. 


OLD Radio Programs on Cassette 
Tapes. Send 15c Stamp for Catalog. 
Box 16365, St. Louis, MO 63125, 


56А VIDEO EQUIPMENT 


VALUE VIDEO can save you more, 
Name brands, Sony, JVC, Panasonic, 
Magnavox at unheard of prices! Fuji 
T-120's $17.50. Blockbuster movies as 
low as $59.22. Send 52.00 for our 
brochure. VALUE VIDEO, Box 1884, 
Kansas Citv, MO 64112. 


57 MUSICAL INSTRUMENTS 


NEW PLAYER PIANO ROLLS. Free 
QRS, Klavier, Playrite Catalogs. Du- 
pree, 294005 Grace, Costa Mesa, CA 


02626 | 

ALLIED, 476. East Fordham Road. 
Bronx, NY 458. Wholesale Musical 
RN БЫ 


GUITAR, Banjo, Violin, Mandolin 
Making Materials. Accessories, Books, 
Piano Med Kits. Catalog 50c. Inter- 
national] Lut ег Supply, Box 15444, 
Tulsa, OK 741 


FREE ate Music Catalog! Aloha 
Еуропе, Box 20374-PS, Dallas, 


INTERNATIONAL Catalog valuable 
to makers, repairers of stringed instru- 
ments, Imported woods, parts, accesso- 
ries, kits. Fine German-made violins, 
violas, cellos, basses and bows. Sen 
25c for catalog. Credit certificate 
worth $1.25 enclosed with catalog. 
International Violin Company, Dept. IN, 
4026 W Belvedere Ave., Baltimore, MD 


21215. 
ou ACCORDIONS 


Hips, 40 Models! Famous Makes! 
SAVE! Direct from Importer. 
= Models for students, teach- 
ers, professionals. Standard 
i or Electronic, Terms. Trades 
2, welcome. Home Trial. Hohner 
2° Button models too. FREE 
catalog and Importer prices. 
^ ACCORDION CORPORATION 
Belmont Avenue, Chicago, lil. 60641 


S535 (PX) 


58 SONG WRITERS 


POEMS set to music. Nashville Music 
TN 37204." Box 40001-PS, Nashville, 


60 BUSINESS 


OPPORTUNITIES 


IMPORT - Export opportunity. Profit- 
able world-wide mail order business 
from home without capital. We ship 
Plan for no risk examination. Experi- 
ence unnecessary. Free report. Mellin- 
ВЕР. Deps, 52698, Woodland Hills, СА 


GOLD PLATING Recovered from any 
surface. Instructions $2.00. Dot-Co., 
613 Allenwood Ct., Dayton, ОН 45420. 


REPAIR тел Machines. А profit- 
able trade. Easy to learn. Free Details. 
Sewing Center, 187 Dept. P, Rochelle, 
GA 31079. 


ABANDONED INDUSTRIAL SILVER 
—take it! Details: 


Silver, Box 548, 
Woodville, T€ 75979. 


EARN $50,000 to $100,000 a year, 
by opening your own Business. Free 
Details. E. Lacy, P.O. Box 28093, 
Detroit, MI 48228. 


FIRST TIME OFFERED! 

ASSEMBLE small plastic and me- 
chanical parts. Start your own business 
now! No Investment. Earn about 
$30,000.00 Year. АП Rights | 
Prints. Send $15.00 to ANROE ENGI- 
NEERING, 750 Kenilworth, Des 
Plaines, IL 60016. 


REPAIR HYDRAULIC ieri omms 
details dere Parts Supply, Dept. 
Box 4157, Brownsville, TX 78520. 


$92.00 FROM arare Foot Plywood 

(Huge Demand). Revealing Proof 25c 

(Refundable). Woodwins, Bridgewater. 
324. 


MA 0232 

VENDING Machine. No selling, 
Routes earn amazing profits. Big Cata- 
logue Free. Parkway Corporation, 


1930PSB Greenspring Drive, Timonium, 
Maryland 21093. 


PIANO Tuning learned quickly at 
home! Free information. Empire School, 
Box 450327, Miami 33145. 


SYNTHETIC oil, Increases Fuel 
Economy! Engine Lifetime! Spare Time 
БИЗЕ; (800) 448-4511. Extension 


I MADE $40,000.00 Year by Mail- 
order! Helped others make money! 
pore Box 318FF, Ypsilanti, MI 
481 $ 


$58.90 TOMORROW. $353.88 next 


week. Guaranteed. Free Report. AAHIP, 
Unit 29309, Medcensta, TX 78229. 
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PLASTERCRAFT — Profitable Home 
Business, Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 


YOUR NAME SENT TO ALL ADVER- 
TISERS, MONEYMAKING OPPORTUNI- 
TIES, BUSINESS OPPORTUNITIES, 
THIS ISSUE. Send $2.50. McNelly, 315 
Benton, Edwardsville, IL 62025. 


EARN $700 to $900 A WEEK! 

No Experience Needed. Wood and 
Mirror Wall Designs. Send $24.95 
Complete Training Course. Mat Co., 
Box 372, Deerfield, FL 33441. 


ae ра 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, 92-Р 
Brighton 11th, Brooklyn, NY 11235. 


LUCK! Without “it there" s no suc- 
cess! Fantastic Report Free. Massoc., 
Box 98-Р, Brooklyn, NY 11235. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
DU dn & Information: гонга» 

, East Providence, , RI 029 


MAIL Baby Catalogs to “New am 


for Big Profits! Details 25c. Volz-PS, 


Ypsilanti, MI 48197. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


MAKE More Money by Mail. 


Box 846, Nashua, NH 03061. 


 HACO, 


BEAT the Races! Free Booklet! "Un- 


limited Lifetime Income from  Thor- 
oughbreds - Harness. Elias, Box 47-б. 
Brooklyn, NY 11219. 


ruse 


BE your own Boss. Your own metal- 
izing business Free. We supply all 
equipment and know how. Free details. 
Write: Mason, Room MC-3-IK, 1512 
Jarvis, Chicago, IL € 60626. 


VINYL'S Where the 
Professionally repair, refinish, recolor 
furniture, luggage, car tops. Quick, 
easy. Two small $20 jobs a day earn 
you $1,000 a month. Homes, cars, 
offices, restaurants, unlimited custom- 
ers. Start earning after a few days 
practice. Sensational details Free. VIP, 
2036 Montrose, Chicago 60618. 


TAKE Catalog Orders. We dropship 
2500 Best-selling speciality products. 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book. SMC, 
6061 De Soto Ave. Dept, 28-82, 
Woodland Hills, CA 91365. 


MAKE BIG MONEY in jewelry... 


full or spare time. Free information. 
Nasco, 310-BEC Lincoln Avenue, Fox 
River Grove, IL 60021. 


BE A MONEY MAKER 
SUCCESS Guide in Wholesaling, 
Mail Order, Party Plan. Part time, full 
time. No risk. Sav By Mail Service, 
(10 PS), Box 3054, Torrance, CA 
90510. 


MILLIONAIRE — inexpe nsive—Gold 


Panner's Manual—Easy—Maps— 
Guaranteed—55.00. W. Monson, Box 
13 13 1E, Calgary, Canada, T2P 21.2. 


| po FURNACE TUNE- UPS FOR 
PROFIT! Huge Demand, Quick Return. 
FREE Brochure. Tara Products, Box 
3225-J, Duluth, MN 55803. 


GIANT SCREEN TV. CLUBS AND 


BARS BUYING NOW For Football 
Games. Homeowners Also. Fantastic 
Profits. Dealer Information. Box 


36251, Dallas, TX 75235. 


ee жанылыш ЭЕ ызыл кыыл ша ыызы umm 


FREE Mailorder Dropship Business 


Magazine! Mailer's World, Box 1355-P, 


Sioux Falls, SD 57101. 

MAKE $2, 000. 00 ` Monthly 5раге 
Time. Unique proven enterprise. No 
selling. No capital to start. Free 
brochure. Kashbuilder, Box 1132-PK, 
Indianapolis, IN 46225. 


MAILORDER Book Business Pays 
Fantastic ei Free Details! Adver- 
tising, Route 2-PS1, Moberly, MO 
65270. 


LEARN Sewing Machine Repairing. 


Men, Women, Lucrative profits. Gress- 
lin Correspondence School, Box 927, 
Spencer, IA 51301. 


SELL SENSATIONAL 
BURGLAR ALARM. Lightning seller. 
Exceptional margin. Distributors 
wanted. Northwest Electric, Ave. 181, 
Mitchell, SD 57301. 


$534.00  WEEELY working three 
hours daily at home. $356.00 weekly 
working two hours daily. $178.00 
weekly working one hour. Start imme- 
diately. Paid daily ( advance! - 
56 .80, $71.20, or $35.60. Written 
arnings Guarantee. Free Bulletin AE 
plication. FAS, Postal Unit 13703-B 
San Antonio, TX 78213. 


RAISE Earthworms 
Enterprises, Box 
43350 


for Us. Baker 
173, Sparta, OH 


$214 WEEKLY. Spare Time, Unique 
Business, Free Brochure. Fad-6, 59 
Beverly Gardens, Metairie, LA 10001. 


FREE: Chimney sweeping secrete 
Sweep, Box 1537-P any, 
97321, 


212 | POPULAR SCIENCE 


money is! 


LOW-COST 


FREE Brochures "Reveal" $100.00 
Daily Marketing Plan! Allrightco, Box 
91309-X10, Cleveland, OH 44101. 


NEW Luxury Car Without Cost! Free 


Details. Codex-B, Box 6073, Toledo, 
OH 43614. (419) 865-5657. _ 
` MILLIONS іп Mail! Free Secrets. 


Transworld-11, Box 6226. Toledo, OH 
43614, 


be a TAX CONSULTANT 


income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 


plus year-round monthly fees to $50 from busi- | 


ness tax service, No bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 


salesman will call. Vet Approved. National Tax 
Tfaining School, Monsey, IKK, М.Ү. 10952 


WIN BIG OIL MONEY 
Lu PLUS TAX BENEFITS | 
Tha U. $. Government sach month sponsors 
a litte-know oil lease drawing. If you are 


21 and a citizen you can compete with 
vias for this federal land. 


| | bring you as much as $75,000 immed- 

ату plus future payments. Write 

Dept, 15 or call toll free 
1(800)628-6060, Ext. 


Simple, Cheap, Portable, An 
Minutes. Send for FREE DETAILS. 
BUMPER —PRESS 

P.0. Box 22791 (LL) 

Tampa, Fla. 33822 


Message in 


ELECTRONIC 


ASSEMBLY BUSINESS 


| |Start home, spare time, Investment, solas ا‎ A 
ing 


‘experience unnecessary. BIG DEMAND assem 
electronic devices, Sales handled by | 
iiio Unusual business opportunity, 


FREE: Complete ilfustrated literature — , | 
BARTA, Box 2485Х m | 


| ` * Walnut Creek, Calif. 94597 


61 MONEYMAKING 
OPPORTUNITIES 


MONEY in Your Mail! It Works! Free 
petua) С. Dunn, Вгемегіоп, NY 


ег в 


. GOLD MINE in Old TV Sets—Poten- 
tial Income Amazing! Details $3.00. 
Box 753-PS, Red Bank, NJ 07701. 


MAKE MONEY With Your Camera. 
Booklet tells how. 52.00 postpaid, 
Major Enterprises, Box 516, Hender- 
son, NC 275386. 


LEARN The Secrets 


of Repairing 


Junk Batteries. ‘Fabulous  Profits'', 
small investment. Apex Engineering, 
эел Bolsa Road,  Atascadero, СА 


MAKE $16.50 hourly. Produce rubber 


stamps. Equipment, know-how  fur- 
nished. Free particulars. Write: Rob- 
erts, Room  RC-3-IK, 1512 Jarvis, 


Chicago, IL 60626. 


^ BE YOUR OWN BOSS. Get 5 issues 
of Opportunity Magazine Free! Discover 
hundreds of spare time, part time, 
weekend income opportunities without 
investment. Write: Opportunity, Dept. 
361, 6 N. Michigan, Chicago 60602. 


س 


BIG MONEY! Interested? Free Disclo- 
sure. Febre-M, Box 6073, Toledo, OH 
43614. (419) 865-5657. 


HORSEPLAYERSI SHOCKING NEW 
WINNING METHOD REVEALED! WRITE: 
PROFESSIONAL ^ SYSTEMS, 
48798-P510, LOS ANGELES, CA 
90048. 


کڪ ——— ————— 


500% PROFIT Possible Selling In- 
formation by Mail! "Bonus', Box 481, 
Carlton, OR 97111 


MAILORDER SUCCESS! Interested? 
Free Expose. TWP-M, Box 6226, Tole- 
do, OH 43614. 


ERASE DEBTS with 
law: CREATE wealth!! 
Blueprints, 

10471. 


little-known 
| FREE report. 
#510, Box 900, Bronx, NY 


MAKE TOP MONEY IN 
STAINED GLASS 


. Learn at home in your spare time, 
, Program includes your book of com 
pletely illustrated lessons — all profes 
& sional tools, many interesting projects 
чаш and more All this is included in 
f= our self-study program, Every 
ce Thing needed to start you on your 
y = way to success, — FREE INFO 

REGINA CAREERS LTD.-Fub. Depi. PSG-109 
33 E. Main Sr, Round Lake Park, Il. 60073 


62 EMPLOYMENT 


INFORMATION 


JOB Hunting? Be Successful! Learn 
Do's and Don'ts. Send $2.00 to Hints, 
Box 15185, Fort Wayne, IN 46815. 


тт тс ee 


SAUDI АНАША — - Complete infor- 
mation and listing of 200 U.S. Compa- 
nies. $10.00. Saudi Assistance, Box 
oO, Bear, DE 19701, 


йн d. СА 94540. 


OVERSEAS . $15, ,000- $50, 000 +. 
Free Information! Employment, Box 
29021" -FJ, Indianapolis, IN 46 229. 


62A HELP WANTED 


PARTTIME piece work. Webster, 
America's foremost dictionary company 
needs home workers to update local 
mailing lists. All ages, experience 
unnecessary. Send name, address, 
phone number to Webster, 175 Fifth 
2507 "UB 1101-CN-1, New York, NY 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists. 60- is NO 
side Avenue, Woodside, NY 113 


GET Business Loan From d or 
SBA. Detailed instructions and sample 
presentation prepared by experienced 
Harvard MBA. Send $14.95 to Tilden 


ü.. Box  851C, West Dennis, MA 
02670. Or call toll free (800) 327- 
0191, x629 and charge it. 
64A PROFESSIONALS 
ACCREDITED 
UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, Ph.Ds. Free Re- 


vealing details. Counseling, Box 389- 
SP10, Tustin, CA 92680. 


66 AGENTS WANTED 


SPARE TIME CASH. Sell Famous 
Hanover Shoes. Samples, sales kit free. 
No experience needed. No age limit. 
Big Commissions. Hanover Shoe, Dept. 
2485, Hanover, PA 17331. 


67 SALESPERSONS— 
DISTRIBUTORS WAN TED 


BIG MONE Y—PRESTIGE! Be a steel 

in your area, Send 
complete information. 
Pyramid Buildings, 103 Adelaide Drive, 
Greenville, SC 29615, 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOKI 
successful authors. Publicity, 
ing, beautiful books. All subjects invit- 
Send for fact-filed booklet and 
free manuscript report. Carlton Press, 
Dep. PSV, 84 Fifth Avenue, New York 
10011. 


m 
б 


71 ARTS & CRAFTS 


PROUD OF YOUR ACCOMPLISH- 
MENTS, talents, handiwork, skills, hob- 
bies? Get FREE published recognition. 
Free details. Achievers International, 
Box 902-PS10, Tustin, CA 92680 


REPRODUCTION 
MOLDS 


OLD Time Miniature Soldier Molds, 
43 Turnbull, 


71А 


72 EDUCATION & 
INSTRUCTION 


HIGH School at home, 


no classes, 


тоша awarded, low cost. Informa- 
tion Free, call toll free anytime 1- 
800-621-5809 (Illinois 800-972- 


5858) or write American School, Dept. 
cheer 850 Е, 58th St. Chicago, IL 
0 


DEGREES By Mail! Bachelor's, Mas- 


ter's, Doctorates. Literature free. 


ington, 


MEMORY, Sleep Learning. Free Pub- 


lication. DLP, 
92805, 


Box 487, Anaheim, СА 


DEGREES, Thesis Method. ran 


$1. North, Box 3388, Tulsa 
74101. i 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bish- 
op. Box  744-PS, McKeesport, PA 
15134. 

EARN Extension Degrees in Homoe- 
opathy, Radionics, Botanic Medicine, 

turopathy, Philosophy, Psychology, 
etc. School Founded 1961. Prospectus 
$1.00.  Airmailed. Secretary PA/PS, 
Brantridge Forest School. Highfield, 
Danehill, Sussex, England _ RH17 TEX. 


LEARN Dowsing, Radionies, Radies- 
thesia and E.S.P. Subjects. Free Illus- 


trated Catalog. Courses and E P mets. 
(Airmailed $2.00.) Establi 
Years; Bruce Copen, Highfield. Dane- 


hill, Sussex, Engl and RH17 ТЕХ. 


COLLEGE Students! Improve your 
grades, Send $1.00 for 356-page, 
collegiate research papers catalog. 
10,250 available. Research Assistance, 
Box 25918- ©, Los Angeles, CA 90025. 
(213) 477-8226. 


LEARN Auctioneering. VA Approved. 
Free Catalog. Col. Gordon E. Taylor, 
Reisch World Wide College of Auction- 
eering, Inc. Р.О. Box 949, Dept. З, 
Mason City, IA 50401. 


UNIVER SITY DEGRE ESI 
Fast, Economical. Accredited. 
Revealing Details. Success, 
12500-S10, Columbus, OH 43212. 


BARTENDING — Ear Management 
Home Study. Bartending Training, 
3843-G San Fernando Road, Glendale, 
CA 91204. 


ELECTRONICS Degree (BSET) by 
correspondence. Grantham College, 
Una La Cienega, Los Angeles, A 

4. 


WELDING TRAINING. Easic and Ad- 
vanced for Major Processes — Arc 
(Stick). MIG, TIG, Gas, Pipe all 
processes. А non-profit school. Accred- 
ited member NATTS. Approved Ohio 
70-12-0064 HT. Write for school | 
bulletin and course schedule. HOBART 
SCHOOL OF WELDING TEOANOLESY, 
Box 79, Troy, OH 45373 

LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! 


No Classes. 
FREE 
Box 


Autosuggestion, Box 24-A, Olympia, 
WA 98507. 

COLLEGE DEGREES BY MAIL. Get 
Bachelors, Masters, Ph.Ds, the easy 
way, at low cost, without attending 
any classes at all! Free revealing 
details. Counseling, Box  389-PS10, 


Tustin, CA 92680. 


IMPROVE YOUR MEMORY. Proven 
techniques. Results guaranteed. New 
tapes and book. Free information. Your 
Memory, Dept. PS10, Box 7269 
University Station, Provo, UT 84602. 


COLLEGE Degree? Why not? Ph.D., 
Master, Bachelor, Independent study. 
Elysion College, Box 909, San Ysidro, 
Calif. 9217 


ELECTRONICS CAREER TRAINING 
By Mail. G.I. Bill, FCC License, Color 
TV, Broadcasting, Engineering. FREE 
School Catalog, School Rep will try to 
call. Write Cleveland Institute of Elec- 
tronics, Inc. (CIE), Dept. WPS-52, 
iy 4 17th Street, Cleveland, OH 


HIGH SCHOOL 


The American School has been ! 
helping adults FINISH HIGH SCHOOL ! 


AT HOME in sparetime, by correspon- 
dence for almost 80 years. DIPLOMA 
AWARDED... see if we can help you. 


American School, Dept. 110-69 

850 East 58th St Chicago, IL 60637 
Name 
Address 
City/State 
Phone Lm rr im mat 
--- NO FINANCE CHARGES === = 


LEARN ELECTRONICS 


the EASY, practical, FUN way: 
one component at a time! А new 
device with complete کس‎ өн 
and experiments each mont 
MCN SEND for FREE information or 
SEND 82 for first component. 


| COMPONENT OF THE MONTH ELB 
Р.О, БОХ 15121, DEPT 
PHOENIX ARIZONA 85 


-INSTANT MEMORY 


| А short, simple giaj of acquiring a powerful 
E memory. No memorization, no keywords. Release your 
photographic memory. Learn "how" you remember, 
‘why you forget. Discover qui natural ability to 
recall everything. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
853PS ViaLaPaz, Pacific Palisades, CA 90272 


06 0 


73 CARTOONING, 
SIGN PAINTING 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama, 
Box 263-AD, Branford, CT 06405. 


LEARN Sign Painting - Free Cata- 


logue. Kaufmann Supply, Centertown, 
| MO 65023. I 
CARTOON for money ! ! ! Free 


Box 885B, Dearborn, 


76 DETECTIVES 


Training Dept CB, P.O. Box 
1890, san Pedr Pedro, CA 90733. 


FINGERPRINTING - exciting scien- 
tific career. Home study course teaches 
everything, Certificate on completion. 
Many openings: prepare now. Profes- 
sional Investigators Training School, 
Dept. FP, P.O. Box 1890, San Pedro, 
CA 90733. 


77 LOANS BY MAIL 


SIGNATURE LOANS BY MAIL— 
$4,000 to $10,000. Confidential fast 
service, Financial Resources, Box 
502-X, Richmond, _VA | 23204. 


BORROW By Mail 
MBG-PS09, 


Free 
4707 Venice, Sandusky, 


BORROW FROM HOME 

ANY amount, any purpose, within 
30 days. co pestes rates. Also, you 
can earn unlimited income as our 
No experience - own 

Company to assist 
every way possible. No Gimmicks! Free 
Details: Financial, Dept. 11-C-10, 
1145 Reservoir Avenue, Cranston, RI 
029020. 


BORROW $25,000 "overnight." Any 
purpose. Keep indefinitely! Write: Suc- 
| cess Researc Box 29263-FJ, India- 
napolis, _IN 4 46229. 


` BORROW | $25, 000 interest-free!!! . , 
indefinitely! Anyone! Free Report: Ex- 
rU EO, Box 996, Dundee, FL 


| 


78 WINEMAKING 


FREE ENCYCLOPEDIA WINEMAKING 
BEERMAKING, supplies, equipment, in- 
gredients. Vynox Industries, Box 
57498, Rochester, NY 14615. 
WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service, Large Selection. 


Kraus, Box 7850-N. Independence, MO 
64053. 


| WINEMAKERS — Beermakers. ‘Free 
Catalog. Equipment Supplies. Continen- 


tal. Box 8016-PS, Indianapolis, IN 
46268. 
WINEMAKERS - Beermakers: Free 


Illustrated catalog of supplies. Sem- 
plex, P.O. Box 12276H, Minneapolis, 
MN 55412. 


BEERMAKERS, 
Catalog, Recipe. 
Equipment, Service. 
Chapel Hill, NC 27514. 


MOONSHINE! Whiskey, in, 
making. Illustrated manual, 
$2.00. Gourmay, 5133 Fairhill, 
delphia, PA 19120. 


BEERLOVERS! Brew Premium 
American and European Beers at Home. 
Easy—Delicious—Fun, Great Savings. 
Unconditional 5 year guarantee. Great 
Christmas idea. Free Details. Duane 
Imports, Ltd., Dept. PS109, 508 Canal 
St., New York, МҮ 10013. 


Winemakers. Free 
Finest Ingredients, 
SPI, Box 7845, 


vodka 
recipes, 
hila- 


79 BUY IT WHOLESALE 


RINGS, Jewelry priced 130% 
retail price, Catalog, 41.00 
able). Anka-PS, m Жанко, West 
Warwick, RI 0289 


REPLACEMENT 1 PARTS for Chainsaw, 
Motorcycle, Snowmobile, Small En- 
gines. Wholesale prices. 48 hour ship- 
Free Catalog. Manufacturer's 

Box 157PS, Dorchester, WI 


400,000 BARGAINS Below Whole- 
sale! Many Free! Liquidations 
Closeouts! . . . Job Lots . 


ADVERTISING 
AGENCIES & SERVICES 


EXPERT Assistance for mailorder, 
advertisers. Ratebook leading newspa- 
pers, magazines $1.00. Chicago Adver- 
tising Agency, 28-ES Jackson, Chicago 


Details! | 


| DMMA/NY, 6 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps. Free Catalog. 
Jackson's, Brownsville Rd. G-100, Mt. 
Vernon, IL 62864, 


84 PRINTING SERVICES 


PRINTING. Low Prices, Free Litera- 
сше, t 22 Woodstock, Wayne, NJ 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing 
Presses. Type, Supplies Direct From 
Factory. Send 25c for Catalog and 
Samples to: ^ d Company, DS, 
Meriden, CT 06450 


^ SIMPLE-X RUBBER STAMP 
PRESSES. Hydraulic Operated. Electri- 
sent Heated. Sizes 25"xB", 8B8"x12", 
l0"x15". Аг ШЕ Outfits. Order for 
Presses. upplies Shipped Day  Re- 
ceived. So $2.00 for Catalog and 
. Custom Manufacturers, Box 
211-PS, Springfield, MO 65801. 


87 TOBACCO, PIPES, 
CIGARS 


SMOKE THE BEST Hand Rolled Im- 


the Country. All First Quality, No 
Blems. Free Catalog, Discount Prices. 
Tobacco, Inc., 1012 N.E. 
Street, Dept, P, North Miami 
Beach, FL 33162. Or Call (305) 94T- 


88 OLD GOLD, JEWELRY 
WANTED 


BUYING GOLD - STERLING! Scrap - 
Unusables, Free Information. Felmet, 
50-PS10 Margin, Salem, MA 01970. — 


HIGHEST CASH IMMEDIATELY for 
Old Gold. Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, Spec- 
tacles. Free Information. Rose Indus- 
tries, 29-Ү East Madison, Chicago, IL 
60602. Established 1934. 


GOLD - Silver - Platinum Wanted. 
For free information write: Wilmots, 
345 5. Glassell, Orange, CA 92666. 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches, 


Silver, Platinum. Mail Articles Today. 
Free gift with Information. Chicago 
Gold & Precious Metals, 6 E. Monroe, 


Dept. 257, Chines. 60603. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


American, Box ТТ-ВЕ, Fox River 
Grove, IL 60021, 
90 GIFTS 
SCHOOLHOUSE CLOCKS - E ee 
discounts. Details free. 
Things, Box 363, Shrub Oak. NY 
1058 
WATERBEDS for CHRISTMAS! Kits 
$139.00 plus frame or completed 
waterbeds and cribs. Order consumer 
booklet 3.00. "Searching'', Box 


17463/PO, San Antonio, TX 782171. 


FREE 1979-1980 Gift Catalog. Ps 
DELE ee, Box 8829, New Fairfiel CT 
B10, 


91 OF INTEREST TO ALL 


“CONSUMER Guide to Shopping By 
Mail." For your Free copy send a self- 
addressed, stamped long envelope to: 
East 43rd Street, New 
York, МҮ 10017. 


SAVE TO 90% WEEKLY ON GRO- 


CERIES!! GUARANTEED! Information: 
| Rush self addressed stamped envelope 
plus 25c! Martens Ent., 1046 Green- 
wood Сї, Rm TPS1, Oshkosh, WI 
54901 
FREE Pure Water. Stovetop, Solar, 
Automatic Distillers, Under 0.00. 
Water Testing. Details $1.00. HUD- 
Sco, PS, Sheridan, MI 48884. 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


BUILD Museum-quality Ship Models, 
Gun Models, Dollhouse Room Settings. 
1980 Model Catalog features complete 
Kits, Fittings, Plans, Construction Ma- 
terials, Tools, “How-To” Books. 88 
Pages. Only $1.00! James Bliss & 
Company, Dept. PS, Route 128, Ded- 
ham, MA 02026. 


ROCKETS ——Amateur Rocket Plans 
$3.00. Terry, Box 11734-C, Salt Lake 
City, UT 84147, 


94 FOR INVENTORS 


MONEY For Your Ideas!! Free Infor- 
mation. Mandrells, Dept. PS109, Glen- 
dive, MT 59330. 


NONPROFIT foundation helps inven- 
tors. Widest range of services. Free 
recording forms, Free evaluation. Affil- 
iated Inventors Foundation, 501-A 
Iowa, Colorado Springs, CO 80909. 


^ IDEAS Inventions, New Products 
needed by innovative manufacturers. 
Marketing assistance available to indi- 
viduals. Infringement is what we want 
accomplished. Write for Kit-PS, IMI, 
T a Street, Pittsburgh, PA 


INVENTORS - Patent Your Inven- 
tion. Free Initial Consultation. We are 
registered by the U.S. Government. 
Victor J. Evans & Co., 4637 Eastern 
Ave. N.E., ‚ Washington, DC 20018. 


PATENT IT ECONOMICALLY! Free 
details. N. Rainer, 2008 Fondulac Rd., 
Richmond, VA 23220. 


MR. INVENTOR: America's foremost 
brokerage firm offers a complete devel- 
opment service. For details write: 
Charles 5. Prince Co., Ine., Empire 
State Building, Suite 3308-H, NYC 
10001. 


REGISTERED PATENT ATTORNEY. 
Applications and Searches. Mail Ser- 
vice, Free Preliminary Review. Box 
392, Millwood, NY 10546. 


LEARN how to offer your invention 
for sale ог license. Free Booklet 
Outlines procedures, royalty rates, re- 
quirements. Kessler Sales Corporation, 
C-710-FI, Fremont, OH 43420. 


^ NEED HELP, INFORMATION 7? SOCI- 
ETY OF AMERICAN INVENTORS, Ete. 
4, Box 419-F, Savannah, GA 31405. 


INVENTORS—KEEP INFORMED! 
Free Sample: Inventor's Newsletter, 
et Broadway, Hawthorne, CA 


INVENTORS—INNOVATORS 


Manufacturers desperately need inven- 
tens and new product ideas which have 
commercial sales potential. We can help 

| you to SUCCESSFULLY sell your invention 
FREE information, instructions and list of 
INTERESTED manufacturers. 


G.T. Brandon & Associates 
17925 Sky Park Circle, Suite G 
Irvine, Calif. 92714 


NO FEES! ... 


OF ANY KIND... AT ANY TIME! 


95 INVENTIONS WANTED 


INVENTION Service. 50/50 Agree- 
ment. Information $1.00. Mehon, 5003 
W.  Wabansia, Chicago, IL 60639. 


^ INVENTORS: Free information on 


offering your invention for sale. Kess- 
ler Sales Corporation, C-T10-IW, Fre- 
mont, OH 4342€ 

MANUFACTURER SEEKING INVEN- 
TIONS. ADVANTEK INTERNATIONAL, 
od 17th NW., WASHINGTON, DC 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 


Disclosure protection. Cash ог royalties from 
manufacturers seeking new ideas. For free infor- 


| mation on how to protect your ideas. Call or Write 


American inventors Corp. 
59 Interstate Dr. Dept PS 
West yah Poon MA 01089 (413) 737-5376 
A Fee ed Service Company 


97 GOOD EATING 


ZUCCHINI PIZZA! DELICIOUS! Plus 
8 zucchini recipes $3. Nona Dunn, 
Brewerton, NY 13029. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, 
gold! Ores analyzed. Mercury Terminal, 
Norwood, MA 02062. 


GOLD, Silver, Platinum! Free infor- 
mation! American Metals, Box 30009- 
Ps, С Charleston, sc 29407 


` $5 PER Lb. For В аы Tungsten 
Carbide, апа  Stellite. Larry  Poley, 
(616) 979-4075. 


102 TREASURE FINDERS, 
METAL DETECTORS 


DIVINING Device  Locates  Under- 
ground Water, Pipes, Metal. Plans and 
instructions $3.50. Larry Wright, Rt. 
", Box 491-B, Gaffney, SC 29340. : 


FIND old coins, Jewelry, gold nug- 
gets. New patented revolutionary de- 
vice, Free catalog. Gardiner, 4729L N. 
Tth Ave., Phoenix, AZ 85013. 


BURIED meta 


with Ultra-Sensitive DIRECTIONAL Locator. ] 
| SEND FOR 
FREE INFORMATIVE BROCHURE 


RESEARCH PRODUCTS 


вох ШЕТТЕ Tampa, FLORIDA 33611 


7105 MISCELLANEOUS 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
126 "Ya Thurston Road, Rochester, 


SPACE SHUTTLE Columbia. Huge 
Color Photo. For Free Details Send в 
Self Addressed Stamped Envelope to: 
T. Enterprises, P.O. Box 33073, San 
Antonio, TX 78233. 


106 PERSONAL 


THERMOLAMINATE your business 
cards into gear,/luggage „А. Send 
oarda, $2 for first, 51 each additional. 
Se peo, BER 1317-РА, West Columbia, 


INVESTIGATORS. Latest Electronic 
Write: Clifton, Box 220-F, 
, FL 33168. 


BECOME An Ordained Minister. Free 
ministerial credentials legalize your 
right to the title "Reverend." Write: 
Church of Gospel Ministry, 486-Р5 
Skyhill Court, Chula Vista, CA 92010. 


COLLEGE DIPLOMAS WITHOUT 
CLASSES. Accredited Degrees by Mail. 
Free Details. EACS, Box 33428, Seat- 


tle, WA 98133. 


CERTIFICATES, Documents ( all 
kinds) Guaranteed! Authentic!! Cata- 
logue 25c: LTD Documents, Box 3910- 
co, New Hyde Park, NY 11040. 


^ PERSONALIZED Social Security 
Card - Plastic - A Durable Reminder. 
number, Box 58, 

Buttzville, 


NJ 07829, $2.00 Refund- 
able. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. Omnidenominational. 
Free Details. Acquarian Church, 432- 
PS PCH, Hermosa Beach, CA 00254. 


GAMBLERS — Free! Win Lifetime 
Income from Dice, Roulette, Thorough- 
bred, Harness, Dog Racing. Guaranteed! 
Research, Box 551Р8- 38, Mineola, NY 


ORDINATIONS! 
Details, CC, 804 
Follette, TN 37766. 


A YEARS INCOME IN. 6 KL 


Old Denomination. 
West Hemlock, 


Uie my unbeatable quick маной 
i ff апу casino, алей. рат 
charts to memorize aad IT WOR 8-4 Л 


COPYTWRITED 
You mus be iatüfied 100%, No obligatian 
deck of cards and try it, You'll Бае о 153358551 i 
DETAILS VIA AIRMAN 
RAY, Box 281, Bristol, CT 06010 
Ёа зв зею T 77:77 
a лүк; 


106A HAIR CARE 


JOJOBA. Get best shampoo of your 
life! HELP SAVE A WHALE. For sample 
and all facts, send $2.00 to: Rogly. 


Box 570126, (PS-JT9), Miami, L 
33157. 


HAIR FARMING? Reduces excessive 
hair loss—-Promotes stronger, healthier 
hair. FAST, FAST RELIEF! No chemi- 
cals. Guaranteed results 30 days, 
Exciting facts free. Rogly Research, 
DE EE Dominican Dr., (PS 79), Miami, 

89. 


7107 HEARING AIDS 


FREE HEARING AID CATALOG— 
SAVE pibe D Mail! 


NEW = Hearing Aids, Batteries, 
Discount Prices. Free Details. Write: 
69-W, Brookport, IL 


H UGE SAVINGS. 
markup. Free Trial, 
sale. Terms 


Eliminate dealer 
Batteries whole- 
Arranged. Lloyds-PSC, 


Rockford, IL 61104, 


HEARING AIDS 


е з» PRICE CATALOG FREE! 


SUPER SAVINGS! Newest, 
All types. Buy DIRECT & save up 
to HALF! No: aches” Sold by 
AIR MAIL on HOME TRIAL. FREE 
Catalog. Write: MONEYSAVERS, 
Dept. PS-10D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 


Finest. 


A£TABEB 1978 | 213 


Richard Petty says, 


“If you really want to learn 
how to repair cars, 


check out NRI home tre 


You learn in your spare time and they (77 
give you the training and equipment you ^T. 7 
need to get you started ina hurry. — 5X 


My Dad made auto mechanics out of 
us long before he'd let us enter a race...so 1 
learned the importance of a good mechanic 
early...and the opportunities that are out 
there for well-trained men. That's why I'm 
sure glad to see training like the two NRI 
courses come along. With NRI, you learn 
at home in your spare time, at your own 
pace. And get solid, "hands on" training for 
practical experience. It's a lot of training 
for the money. 


Learn Auto Servicing Fast 
NRI's basic Professional Repair Course 

covers the basics of auto repair in 50 "bite 
size" lessons. From headlight to taillight, 
you'll learn all you need to know, quickly. 
Your training includes important service 
equipment like an inductive pickup DC 
timing light, ignition analysis and tune- 
up instrument, tune-up tool kit, and more. 


Become a 
Professional Mechanic 
NRI's 70-lesson Master Automotive 
Technician Course includes what you need to 
be a real pro. In addition to carefully planned 
lessons, you receive all the equipment in the 


NRI training includes 
professional instruments and tools, 


Basic Course plus a carburetor air-fuel 
tester, silent vacuum test pump, and 
the latest advance in diagnostic tools, 
a digital read-out tune-up analyzer. Ио 
performs over 70 tests and gives you | 
the answers in precise, LCD numbers 
...D0 need to approximate or interpret i3 
scope displays. You'll learn to service ^ 
electronic ignition systems, vacuum — ^ 
controls, pollution control systems, 
fuel injection systems, auto air con- 
ditioning, brakes, and much more. 


Train with the Leaders — 7^ È: | 


NRI and McGraw-Hill 
No other school has NRI's 

experience in home training or 
McGraw-Hill's background in con- 
tinuing education. Mail the coupon 
for a free catalog showing all the 
facts and describing the complete 
course. Over a million students have train 
at home the NRI way. You can too. If the 


». Richard Petty, 


^ Consultant, 


card has been removed, write to address 
below. No salesman will call. 


Or check out these other growing fields. | 


Small Engine Repair 
There's plenty of opportunity for the 
man who can service lawn mowers, garden 


tractors, chain saws, tillers, outboards, mopeds, 


motorcycles and other small engines. NRI 
training includes professional tools... 
inductive tachometer, volt-ohm meter, torque 
wrench, valve spring and ring compressors 
and more. And you learn by doing, actually 
building a 3 1/2 HP engine as part of your 
training. Choice of Basic and Advanced 
Courses. Check postcard for catalog, 


Air Conditioning / 
Refrigeration/Heatin 
Including Solar Technology 


Gets you into a wide-open, fast-growing | 


area with practical training that includes 
lessons on solar heating, heat pumps, etc. 
Course is complete with professional tools, 
including top grade professional vacuum 
pump, key tool in the proper servicing of 


refrigeration and air conditioning units. Two 
courses, with Master Course including op- 
tional postgraduate training at York Institute 
Resident School at no extra charge. Check 
card for catalog. 


Electrical Appliance 
ا‎ 


Good appliance repairmen are hard to 
come by. NRI trains you for your own full- or 
part-time business in fixing everything from 
toasters to refrigerators and freezers. Step- 
by-step training includes professional tools 
and instruments like clamp-on ammeter and 
appliance multimeter. 


F 


i 


NRI Schools 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


I. NRI Automotive 


(O and America's 
EX Winningest 
E" ' Driver 


General Electric VIR Il. 
Every time you change the channel, 
it adjusts the color. 


Cabinet Oak finish on high-impact plastic Simulated picture 


Cabinet: Wood and simulated wood 


If changing the channel on your set 
means fiddling with the color, you should 
change to a GE VIR II Broadcast 
Controlled color set. 

The VIR II circuitry adjusts the color 
for you automatically. From channel to 
channel, program to program. You get 
sharp, vivid, lifelike colors, flesh tones, 
blue skies and green grass. 

So Sit back, relax, and keep changing 
those channels. And let a VIR II set keep 
adjusting the color for you. 


GE Performance Television. 


GENERAL GO ELECTRIC 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


mg. "tar", 0 .8 mg. nicotine av. per cigarette by FTC method. 


